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A M Z U Q X
The research described in this thesis investigated
some aspects of the process of text comprehension, A
variety of experimental techniques were used including 
readers’ decisions on paragraphing continuous prose, a 
self paced reading paradigm where a computer timed the
speed of reading each sentence in a text, the time taken
by readers to answer questions about a previously read
n
text, and the nature of readers’ continuerions of short 
unfinished narratives.
From the results of the initial experiments on 
paragraphing continuous prose one feature emerged as an 
important predictor of the points in a text where 
readers’ chose to begin a new paragraph. This was the 
presence in a sentence of an explicit statement of 
temporal information, such as ’’In 1961 . . or "Eighteen 
years later . . .". Subsequent experiments investigated 
the role of such statements in text processing. It was 
thought that the time statements were used as cues that a 
new temporal setting had begun in the text and that the 
preceding information in the text might be perceived by 
the reader as less relevant following these cues.
Reading time and question answering time experiments were 
designed to test if such changes were reflected in the 
time taken to read time change statements and to process 
the following sentences and questions. The results of 
these experiments were inconclusive.
The literature on text processing was studied and
several potentially relevant concepts were incorporated 
into subsequent experiments. The concept of the ’script’ 
or ’scenario’ devised by Minsky (1975) Schank and 
Abelson (1977) and Sanford and Garrod (1980) seemed 
particularly pertinent. In the later experiments on the 
role of temporal information, it was hypothesized that one 
element of the readers’ knowledge unit or scenario 
concerning particular stereotyped events, was the normal 
time course for these events. If a time change in a text 
exceeded this predicted range, then the readers would 
interpret the standard events as being completed, and the 
current scenario and its associated information would be 
considered as no longer relevant-this latter state being
K
termed out of focus following^Grosz (1977).
The results of the experiments in which readers 
continued unfinished narratives supported this hypthesis. 
Following a time change which was beyond the predicted 
range for the particular events described in the text, the 
characters in the text which were bound to the scenario 
were less liable to feature in continuations of the text. 
These experiments also highlighted more general features 
of status or relevance in a text. The characters who were 
not dependent on the scenario were always more liable to 
be mentioned in the continuations and were also the only 
characters liable to be referred to by pronouns. This 
privileged status in the text was termed foregrounding^ 
after Chafe ( 1972) .
Reading time experiments were conducted to 
investigate the effect of time change statements during the
comprehension process. The results of these experiments 
were similar to the continuation studies. Following 
beyond-range time changes readers took longer to retrieve 
information concerning the scenario dependent characters. 
If these scenario dependent characters were not highly 
predictable from the scenario title^ then resolving pronoun 
references to them, also took longer following such time 
changes. The foregrounded status of the scenario- 
independent characters was confirmed as these characters 
were readily accessible for reference resolution and 
information retrieval in all conditions,
A scenario-based model of comprehension is proposed 
following these results, with time range information as a 
useful test of the relevance of the current scenario.
The results also highlight general features of 
comprehension such as the status of entities in the text 
and how the readers apportion processing capacity 
accordingly. The role of time change information is 
suggested as one device which readers use in more general 
processing strategies.
ÇHAfTEg 1
îhe Process Involved in Jext Comprepension
The research described in this thesis is concerned 
with text comprehension. The process by which readers 
understand complete texts must obviously be a complex 
multifaceted phenomenon, involving many constituent 
processes from the basic perception and recognition of 
letters and words, to high level cognitive processes such 
as the interpretation and evaluation of the ideas 
presented by the author. No one course of research can 
hope to investigate all or even many of the aspects of 
such a diverse topic as text comprehension. The 
investigation of comprehension described in this thesis 
focuses on only limited aspects of the processing of text.
Three features of comprehension were considered to be 
of interest first because they seemed intuitively to be 
fairly basic to the whole process of comprehension, 
secondly they had been considered important to previous 
researchers in the field and third they were amenable to 
empirical investigation. The three facets of 
comprehension chosen for study in the current research 
were segmentation, integration and interpretation. It 
was considered intuitively reasonable that when presented 
with a text, whatever other comprehension processes may 
occur, a reader has to divide or segment the continuous 
stream of information contained in the complete text into 
some kind of smaller units to prevent the processing
system being swamped. Second the reader has to 
integrate all the individual items of information into 
some kind of meaningful whole and third the reader has to 
interpret the meaning of both the segments of the text and 
the whole text itself in terms of previously stored 
knowledge,
C1) âêgmen^tiâû
The division of a text into component parts can be 
conceivedofin many different ways. For example, there are 
the conventions in the presentation of a text; the 
subdivision of books into chapters, chapters into 
sections, sections into paragraphs, paragraphs into 
sentences. These subdivisions, may be intended to make 
the task of comprehension easier for the reader. They 
signal which elements of the text form some kind of 
conceptual unit and thus have to be related to one another 
by the reader. So the meaning of two sentences in the 
same paragraph can be interpreted by the reader as being 
more related in some way than two sentences in different 
chapters of the same book.
This kind of segmentation, is presented in a formal 
way by the author of a text, possibly as an aid to 
comprehension.
Other types of segmentation have been considered by 
linguists and psycholinguists as originating with the 
reader during the process of comprehension. For example, 
the concept of the sequential parsing of sentences
obviously involves the breaking down of a continuous word 
string into meaningfully related components. The concept 
of parsing involves the reader dividing the elements of a 
sentence in terms of abstract categories which are 
external to the actual sentence but which elucidate the 
semantic relationships within it.
This notion of segmenting a word string into 
predefined categories has been extended from the sentence 
to the text. Narrative texts are said to have a 
particular structure which allows their component sections 
to be categorized in a manner analogous to the division of 
a sentence into its grammatical parts. These narrative 
structures are known as story grammars. Several 
psychologists have developed story grammars, for example 
Thorndyke (1977) Rumelhart (1975) Handler & Johnson
(1977). Although these grammars may differ in their
details, the general principle of story grammar is that 
stories have several unique parts that are conceptually 
separable, which are identified by the reader from their 
past experiences of stories and these are used by the 
reader to comprehend and encode the information in a 
particular text. Stories are segmented by readers into 
such subparts as setting, theme, plot and resolution, 
which again as in sentence grammars, are abstract 
categories external to the actual text but used by the 
reader to aid comprehension of it.
Another reader-based view of segmentation is more 
directly focused on the contents of the text. A text can
be seen as a connected string of pieces of information or 
propositions. One account of comprehension is based on 
the segmentation of a sentence or a text into its 
constituent propositions. The psychologist Kintsch 
(1974) has developed his account of comprehension in this 
way. The division of the text is in terms of the 
propositions stated in the text and these are seen as 
being arranged into a hierarchical structure called a text 
base. This text base is seen as representing the 
interconnections between, and relative importance of, the 
items of information presented in the text, and to have 
implications for how easily and well the reader will 
comprehend certain elements or texts.
Thus segmentation is an aid to comprehension and may 
be conceived as involving the presentation of the text or 
the readers’ knowledge about types of texts, in general, 
or the relationship between the elements in a given text. 
The common ground is that the text cannot be comprehended 
as a continuous string of pieces of information. It must 
be divided into smaller units and this must involve some 
kind of conceptual grouping of the elements in the text.
The accounts of segmentation considered above are 
based either on the behaviour of the author in the 
presentation of a text, or are concerned with readers 
postulated use of theoretically derived segments. The 
experimental studies of segmentation described in Chapter 
2 of this thesis focus on how readers choose to segment 
a continuous text and the possible implications for the
process of comprehension of this experimentally derived 
segmentation.
One feature which was found to consistently affect 
reader's segmenting of a narrative text, was the presence 
of explicitly stated temporal information. In Chapter 3, 
previous research on the role of temporal information in 
language is examined for any supporting evidence for the 
role of temporal information in the segmentation process 
of comprehension.
Following this review of the literature, expressions 
of temporal information in texts were manipulated 
experimentally in some initial experiments on the possible 
role of such statements not only in the process of 
segmentation but also in other aspects of comprehension 
such as integration. These studies are described in 
Chapter 4, The aim of the research was to assess both 
the role of temporal information in text and to examine 
how segmentation, integration and inter pretation might 
interrelate during the process of comprehension.
(2) Iniegfatlgn
The complementary problem to segmentation when 
considering the comprehension of an entire text is the 
problem of integration. The reader of a text has not 
only to cope with a continuous string of information but 
also to relate the information contained in one string 
with the information contained in previous and subsequent 
ones. If this cannot be done because the information is
not related in any way, then this would not properly be 
considered as a text, and if the reader was not able to 
relate the information in the word strings of any given 
text this could not properly be considered as 
comprehension.
The task of reference resolution is the process which 
seems to be most directly involved in this aspect of 
comprehension. In the following short text for example:
"The ants were in the kitchen, *
The ants ate the jelly.
The jelly was sweet.
The jelly was on the table".
the reader must deduce that the 'ants' mentioned in the 
first and second sentences refer to the same entity and 
that the jelly which was sweet is the same jelly which was 
on the table. If these references are not resolved in
this way then the reader cannot comprehend the text 
because the information in the five simple sentences 
cannot be integrated into a meaningful whole.
The case where a text contains repeated noun phrases 
in adjoining sentences provides the reader with a very 
simple type of reference resolution.
Perhaps a more natural type of simple reference 
resolution is where a noun phrase referent is repeated
e taken from . . . , Kieras (1978)
after several lines of intervening text, and this is one 
kind of integration of referent and antecedent which was 
investigated in the present research. Another very 
simple kind of reference is an unambiguous pronoun, that 
is a pronoun used where there is only one possible 
antecedent of the correct number and gender in the 
preceding text. These simple kinds of integration of 
referent and antecedent weiTCi examined in the reading 
experiments described in Chapter 4, where the effect of 
different temporal expressions intervening between anaphor 
and antecedent, and the resulting ease of processing was 
examined.
However the integration of elements in a text can 
involve the resolution of much less obvious references, 
one example of the flexibility in the use of reference 
involves a reference to an antecedent mentioned over a 
hundred pages earlier in a book from Koestler's "The Case 
of the Midwife Toad" cited by Chafe (1976).
The wide scope of the readers ability in reference 
resolution which these examples demonstrate, plus the 
importance of the process to comprehension in general, have 
led to much consideration of the topic by linguists, 
psychologists and computer scientists working in 
artificial intelligence. Some of the concepts and 
theories they have developed which are of particular 
relevance to the research described in this thesis will be 
discussed in Chapter 5.
The process of integrating the information in a text
involves the reader in considerably more than merely 
resolving all the references to previously stated 
antecedents which a text contains. One of the other 
aspects of reference resolution, namely the ability to 
refer to entities not stated but implied in the text 
highlights another aspect of integration in the 
comprehension process. This topic of implied objects 
has been considered by several theorists. Reference to 
implied objects can occur to the subparts of an entity 
which has been explicitly stated. For example in a text 
concerning a car, the subpart 'engine' may be referred to 
as though it had been explicitly mentioned and this would 
involve the reader linking the 'engine' to 'the car' and 
the information connected to 'the engine' would be 
integrated with the previously stated information about 
the 'car'.
This ability to resolve references to implied 
entities extends beyond objects and their subparts. More 
interesting examples occur when the entities are implied 
by concepts or situations occuring in the text. Several 
accounts of comprehension feature this ability to resolve 
such references^Minsky (1975) Charniak (1972) Rumelhart 
(1976^. A particularly well developed account is given 
by Schank & Abelson (1977) who describe how an artificial 
intelligence system can 'comprehend' sentences which refer 
to entities implied by the situation described in the 
text, through the use of 'Script'. A script is a packet 
of stored information based on the processors knowledge of
the described events. It allows the processor to fill in 
the details of a narrative, with all the obvious 
stereotypical information which it would be tedious to 
describe in the text. When a text involves such a 
stereotyped situation about which the system has a script 
for example a restaurant, the known entities involved in 
such a situation, such as waiters, can have references 
made to them as though they had been explicitly introduced 
in the text, as they have implicitly been introduced by 
the script. Every script has a number of roles 
associated with it. When a script is instantiated by a 
story the characters in the story assume these roles within 
the instantiated script. If no character is explicitly
mentioned in the text when a script is instantiated
these roles are still activated by default and unnamed 
actors are assumed to fill these through the script. So 
in the short narrative below:
John went to a restaurant.
He asked the waitress for coq au vin.
He paid the check and left.
fq definite reference can be made to 'the waitress' as 
if she has been explicitly mentioned previously in the 
text because the instantiation of the restaurant script 
implicitly introduces the character. The script also 
makes all the corrections between the stated items by 
filling in the 'missing' information and makes the 
apparently disconnected sentences into a meaningful
narrative. The artificial intelligence system devised by 
Schank & Abelson (1977) called SAM can use these prestored 
information packets or scripts to comprehend such texts, 
translate from one language to another and answer 
questions about the text.
Garrod & Sanford (1980) describe the process of 
resolving implied references in human comprehesion using 
knowledge structures similar to scriptss. They 
illustrate the equal ease of resolving references to 
entities which are impli’ed by the topic of a discourse or 
explicitly introduced in the text. So for a passage
1 ike :
"Learning to Skl^
Harry fell several times (in the snoi^ )
He didn't like skiing at all.
The snow was wet and cold.
the ease of resolving the reference in the third sentence
is equally speedy whether 'the snow' was or was not stated 
in the first sentence as it is so strongly implied by the 
title of the passage. The reader's knowledge of skiing 
introduced the entity.
The point about 'implied' references as regards 
integration is that these references can be resolved by 
the reader because of the conceptual framework of the
text. It is because certain elements of a text are known
to belong together under a heading of 'restaurant' or 
'Learning to Ski' that references to implied antecedents
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can be made and resolved.
These references occur within a setion or segment of 
text which can have its separate items of information 
integrated into a complete unit and these items of 
information come not only from what is stated in the text 
but from the readers stored knowledge of the kind of 
events being described. The integration process 
involved is the bringing together of the two sortSof 
information to enable the text to be interpreted by the 
reader.
The experiments described in Chapters 6 and 7 utilize 
these concepts of integrating the information stated in 
the text, such as temporal information, with the readers 
stored knowledge of the described events, such as the time 
normally spent for example having a meal in a restaurant. 
The experiments investigate the role of the temporal 
expression itself and its effect on the use and 
comprehension of subsequent referential expressions.
When integration involves not only the linking of 
appropriate information in the text itself but also 
includes the interaction of the readers' real world 
knowledge and the information in the text then the process 
of interpretation is involved,
( 3 ) I nj&^r^r e t a t i on
So far the reader has been considered as having to 
divide the incoming stream of information into some kind 
of smaller units, and integrating the presented
11
information into some kind of conceptual whole by
resolving all the references within the text and thus
linking together the level of information both explicitly
stated in the text and stored in the readers' memory of
similar events. When readers have to use their
knowledge of past events to expand the information stated
in a text they are involved in a higher level cognitive
process than integrating repeated noun phrases or
resolving pronoun references by number and gender checks.
As this higher level process seems much less constrained
and may involve the reader in selecting whole domains of
possibly relevant prior knowledge it appears to involve
not merely integration of the information presented in a
text but the interpretation of it.
For example, Schank & Abelson (1977) have used their
computer story understander (SAM) with short stories about
restaurants, the outline they provide of the kind of
prestored information which can be used to interpret such
stories is extensive. One element of the pre-stored
knowledge about restaurants, the 'ordering scene' in the
restaurant script lists twenty constituent parts to which
If) ûfxle/' to
the system has access^to expand and interpret any 
'ordering' information stated or implied in the text. If
human readers text processing operates on similar
f.cyiŒrn I og
principles, then many high level processes,of^how to 
access particular packets of pre-stored knowledge and how 
much of their constituent information is required and 
relevant, must occur during comprehension. The process
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of activating prior knowledge and utilising it to expand 
and hence comprehend information presented in a text can 
be considered as a process of interpretation. This is 
one aspect of comprehension investigated in the current 
research.
In Chapters 6 and 7 the interpretation of stated 
temporal information in the light of prior knowledge about 
the normal time course of the described events was 
studied. The effect of such interpretations on the 
readers’ perceptions of the status of different characters 
in the text was examined by observing how references to 
different characters were made. First by the readers 
themselves who were asked to continue the stories 
concerned, and second by measuring the speed with which 
references to the different characters were resolved when 
a complete text was presented to the readers.
Thus the approach of the current research was to 
postulate that one of the basic processes involved in the 
comprehension of text is the division of the continuous 
string of information into a series of smaller units.
If readers were allowed to choose how to segment a text 
and their decisions were found to be consistent across a 
group of different readers, it was thought that the 
critical feature in their segmentation decisions was 
likely to have more general processing implications in 
comprehension.
The critical feature observed in the present research 
was found to be temporal information. This empirically
13
derived feature was then manipulated in further 
experiments to investigate two further related aspects of 
comprehension, integration as demonstrated by the ease of 
reference resolution, and interpretation using the 
theoretically interesting concept of the readers use of 
stored knowledge structures during comprehension. It was 
hoped that by studying one particular feature of text 
processing, the function of temporal information in 
narratives, that the experimental results would provide 
insight into the general process of text comprehension.
14
ÇHAfTER 2 
E>£per:iraei3ts  on fs irâS raph iü^
In the study of text comprehension, the focus of 
research interest has been largely those features of text 
which have been considered of a priori interest and 
importance. These have then been manipulated and the 
readers’ responses noted. Little work, however, has 
investigated the textual features to which the readers 
themselves attend. The research described in this 
Chapter attempts to discover which features of text the 
reader uses in one particular process of text 
comprehension; namely the division of a continuous 
passage of,prose into units.
The idea of the segmentation of texts into units 
appears in many studies of comprehension. The whole 
development of story grammars is based on the analysis of 
complete stories into their constituent elements. The 
studies of Kintsch and his co-workers are founded on the 
segmentation of texts into propositions and hierarchical 
levels. The theories of Schank, Minsky and Rumelhart do 
not specifically describe the subdivision of texts^but as 
the knowledge based structures which they describe as 
being utilized during comprehension are essentially 
modular packets of information, a full psychological theory 
of comprehension based on these, would have to detail how 
such structures are divided one from another during 
reading.
Segmentation thus appears to be one of the basic
15
features of theories of text comprehension. The 
segmentation task used in the present research to 
investigate the readers own analysis of text was the task 
of paragraphing continuous narrative prose. This task was 
chosen as it provided the reader with a fairly free 
framework within which to make decisions about length, 
number and content of the segments. The results it was 
hoped, would reveal subjective assessments of which 
elements in text the reader uses in making divisions of 
incoming information during text processing.
Before describing the experiments there are several 
questions to be asked about paragraphs and paragraphing.
The first is obvious what is a paragraph? Is there 
an agreed definition to be found in the literature? The 
second question is what function if any does the paragraph 
serve? Is the paragraph a stylistic device of the 
writer or does it help or hinder the reader's 
comprehension of a text? Are there agreed methods of 
dividing a text into paragraphs which help text 
processing?
These questions concerning the paragraph, or process of 
paragraphing have received little attention in psycho­
linguistics. One paper which does deal with paragraph 
structure and processing, however, is that of Kieras
(1978).
Kieras states that conventional paragraph structure 
requires that the topic sentence of a paragraph should be 
presented first, followed by connected coherent sentences. 
The processing role of these rules was investigated by
16
comparing readers' performances on reading simple passages 
that conformed to or violated conventional paragraph 
organization. In three experiments^subjects read such 
passages presented one sentence at a time. The data 
collected were the subjects' choice of best title which 
provided a measure of apparent theme, the reading time for 
each sentence, and the amount of the gist of the story the 
sulgects could recall.
Bad paragraph structure produced fewer choices of the 
topical proposition as the best title, longer reading 
times on the initial incoherent sentences which cannot be 
immediately integrated, and lower recall of the content of 
the passage, especially of the initially unintegratable 
sentences. These results, it is suggested, show that 
unintegratable input must be held in immediate memory 
pending integration, leading to a greater processing load. 
The role of the paragraph structure conventions is thus to 
minimize memory load.
(AiCiCctt-
For KieraSy then, an^paragraph is defined as a coherent 
collection of sentences starting with a topic sentence to 
which the other sentences are connected. The function of 
the paragraph is to enable the reader to readily 
assimilate incoming information into memory by 
conventionally structuring information in a way that makes 
these processes possible.
Kieras assumes that the 'conventional' paragraph 
structure which he manipulates is conventional i.e. is the 
structure of paragraphs commonly found in simple prose. 
Other researchers mainly in linguistics have studied
17
paragraphs and their structures in some detail and their 
findings are relevant to the question of the definition 
and function of the paragraph in comprehension.
Gutwinski (1976) makes several comments on the 
linguistic conception of the paragraph, A well 
constructed paragraph is said to be characterized by unity 
and coherence. Unity Is achieved when all the sentences 
in the paragraph relate to a single point represented by a 
topic sentence. Coherence is achieved when the sentences 
follow each other in a logical order and are linked 
together by transitions.
From his own studies of cohesion in literary texts, 
features such as anaphora which provide textual connect­
ivity between clauses and sentences, Gutwinski comes to 
question the nature of the paragraph. He found breaks in 
cohesion in a sequence of adjacent sentences more likely 
to occur inside a single paragraph rather than acting as a 
division between one paragraph and the next as the above 
conceptions of the paragraph might lead us to expect. 
Gutwinski quotes the linguist Halliday (1966) as stating 
that the paragraph division coincides in some writers with 
the troughs and in some with the peaks of cohesion.
Gutwinski suggests that the paragraph is an arbitrary 
convention in English composition, that it is seldom that 
a paragraph begins with a topic sentence and that all its 
other sentences develop the theme of the topic sentence. 
Some paragraphs it is claimed do not contain a topic 
sentence at all. Writer's often include in a paragraph 
sentences which otherwise would be unconnected and the
18
reader generally assumes that what is inside a paragraph 
represents a connected whole. It is claimed that the 
attention of the reader usually focuses on the transitions 
between paragraphs,
Gutwinski finds that in literary texts there is no 
clear definition of a paragraph. In texts by James and 
Hemmingway the paragraph does not seem to serve the same 
function of an orderly arrangement of information that 
Kieras found. This difference highlights one aspect of 
text comprehension to which little attention has been 
paid. The reader of Kieras's simple experimental 
passages, which are little more than lists of connected 
propositions is probably using more idiosyncratic 
processes of comprehension due to the task demands, than 
the reader of "Portrait of a Lady", The task here is not 
one of memory but interest in and appreciation of the 
content. The paragraph here may well serve stylistic 
functions unrelated to topic-comment integration and may 
well be arbitrary in that stylistic considerations 
probably do not produce recognizable rules about structure 
and function.
Further investigation of paragraph structure is found 
in a symposium on the paragraph held in 1965, Several 
papers described studies of paragraph structure in a 
detailed and systematic way,
Becker (1965) studied the structure of paragraphs 
using the concept of tagmeraes, which are defined as the 
class of grammatical forms that function in a particular 
grammatical relationship. For example the grammatical
19
function subject can be manifested by a limited number of 
grammatical forms or constructions including noun phrases, 
pronouns, nominalized verb phrases, clauses etc.
Tagmernes then are slots in a system where substitution is 
possible, and they include both the functional slot and 
the set of substitutable forms. Meaning cannot be 
separated from form, or form from meaning. In terms of 
partitioning this means that the whole is not the sum of 
the isolated segments but only the segments plus their 
relationships.
Although Becker's work describes the structure of 
paragraphs in terms of these functional terms and their 
relationships, he emphasizes that this is only one aspect 
of their structure. The other aspects are the continuity 
or concord between the parts and the system of semantic 
relationships in which the reader's expectations are 
aroused and fulfilled. Each of these three perspectives 
on the paragraph is necessary for a complete description,
Becker describes the structural analysis of 
paragraphs in expository texts. He states that 
narrative, descriptive and argumentative paragraphs have 
quite different structures from those he discusses 
although the grammatical markers of paragraph slots are 
nearly identical for all types of paragraphs. In 
expository writing he finds two major patterns of 
paragraphing. These two patterns are derived 
experimentally by giving subjects samples of expository 
paragraphs and asking them to partition them in ways that 
seem significant. There were disagreements about how
20
particular paragraphs ought to be partitioned^ but a 
striking percentage of agreement, especially it is claimed 
after subjects have partitioned enough paragraphs to 
recognize recurring patterns.
The first expository pattern has three functional 
slots, which Becker labels T (topic) R (restriction) and I 
(illustration). In the T slot the topic is stated, in 
the R slot the topic is narrowed down or defined and in 
the I slot, the topic restricted in R, is illustrated or 
described at a lower level of generality. These slots 
seem to reflect a natural way of talking or writing about 
something. Each of the slots in a TRI paragraph can be 
filled in various ways in, other, with certain types of 
sentences typically occuring in certain slots.
The second major pattern of expository paragraphs has 
two slots which are labelled P (problem) and S (solution). 
The P slot often in question form, is the statement of a 
problem or an effect which is to be explained, and the S 
slot states the solution or cause of P. Although these 
categories are not exhaustive Becker claims the majority 
of expository writing is covered by these patterns as 
described or varied by four kinds of operations: 
deletion, reordering, addition and combination.
Becker also describes the formal markers of paragraph 
structure. These signals he says are rather 
indeterminant and redundant. The simplest marker is
graphic, namely indentation. The lexical markers of
paragraphs are of two sorts, equivalence classes and 
lexical transitions. Equivalence classes include
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synonyms, substitute words or phrases, pronouns and 
demonstratives. These have certain grammatical roles 
e.g. subject, object or locative which are maintained 
throughout the paragraph. Major changes in the 
grammatical roles of equivalence classes, especially in 
the head class signal new slots or new paragraphs, or 
changes in location, time or shift to a new topic.
Lexical transitions are words and phrases which mark 
the semantic concord of the paragraph words like "but" and 
"then". Certain of these words are closely associated 
with particular slots; slot I is often marked by "for 
example", slot R by "in other words". Lexical 
transitions may also signal continuation of a slot e.g. 
such words as "furthermore", "likewise" or "then".
It is claimed by Becker that verb sequences are also 
important markers of paragraph structure. A shift in 
verb form frequently marks a slot in a paragraph.
Expanded verb forms such as the progressive and perfect 
forms seem particularly important in marking major shifts 
in focus in a discourse and shifts in tense usually mark 
new paragraphs.
These conceptualizations of paragraph structure are 
based on the evidence that readers can partition 
paragraphs in a consistent and predictable way. There 
are shared conventions of grouping sentences into higher 
level units and that there are structural cues which 
signal these patterns beyond the sentence,
Rogers (1965) in the same symposium on the paragraph 
has pointed out some of the problems of Becker's account
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of paragraphing. Firstly there is a problem of lack of 
definition both of the paragraph itself, and of what a 
topic or topic sentence might be, however an accurate 
definition of topic might overcome some of the problems in 
deciding whether a paragraph begins with such a sentence.
Secondly Rogers queries the use of terms such as 
'slot' and 'filler* as he claims it is unclear whether the 
process of filling slots refer to the authors writing of a 
text or to the comprehension done by the reader, as a text 
itself cannot be considered as filling slots.
Becker has indeed provided no clear definition of a 
paragraph but his whole paper provides quite a complete 
description of his concept of a paragraph. The paragraph 
is a structure of related functional slots: topic,
restriction and illustration or problem and solution. It 
is also a continuous system of semantic relations in which 
the reader's expectations are aroused and fulfilled.
This description obviously also involves a concept of 
the function of the paragraph. The structures described 
seem aimed at making the topic of a paragraph clear and 
easily assimilated by the reader. This more complex 
structural description compared to the Kieras study 
reflects the more complex texts examined. The pattern of 
paragraph structure in expository texts seems to be 
appropriate in that it aims to make the exposition clear 
and unambiguous.
This underlines the point made about Gutwinski's 
literary texts% paragraphs probably serve functions 
appropriate to, and defined by, the nature of the comiiete
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text in which they are contained.
For the psychologist this account is interesting but 
frustrating to evaluate because Becker provides no details 
of the task or texts which his subjects were required to 
segment nor is any actual data given from these tasks. 
Therefore although claiming to be empirically based due to 
these shortcomings it becomes a largely theoretical 
account which requires accurate experimental validation. 
This could be in the form of a survey by groups of judges 
of paragraphs to see if the paragiqphs of expository 
writing do match the described patterns. Experimental 
manipulation of features such as verb tense and its effect 
on subsequent partitioning by readers would also be a 
useful test. Becker's description however does provide 
many interesting comments on structures within and between 
paragraphs. His ability to secure consistent and 
predictable responses from readers in partitioning text 
provides the psychologist with another technique to test 
the effect of any chosen variable on text processing.
In the same symposium on the paragraph^Christensen 
( 1 965) attempts to show that the paragraph has or may have 
a structure as defineable and traceable as that of the 
sentence and that it may be analysed in the same way.
Christensen describes the traditional conception of 
paragraphs as having the topic sentence either at the 
beginning or the end, in the middle or only implied. He 
also mentions the concept of "paragraph movement*' which is 
used in the development of the paragraph by the writer. 
This is said to have different basis depending on the type
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of writing involved. In narratives the movement is 
chronological, in descriptions it is spatial and in 
discursive writing it is logical.
Christensen describes structures of paragraphs he has 
found in discursive writing. Firstly he defines the 
paragraph as a sequence of structurally related sentences. 
This means that a paragraph is a group of sentences 
related by co-ordination and subordination. Thus if the 
first sentence of a paragraph is the topic sentence, the 
second is quite likely to be a comment on it or a 
development of it and therefore subordinate to it, A 
sentence that is not co-ordinate with any sentence above 
it or subordinate to the next above it breaks the sequence 
and the writer has unwittingly begun a new paragraph.
Secondly Christensen states that he has found from 
analyzing many paragraphs that the topic sentence is 
nearly always the first sentence of the sequence.
Christenen goes on to illustrate the structuring of 
paragraphs using co-ordination, subordination and a 
mixture of the two. In a co-ordinate structure the 
sentences are alike in structure, particularly at their 
beginning. Subordinate paragraphs have sentences unlike 
in structures which are linked by semantically develoing 
the ideas in the topic sentence. The most commonly found 
paragraphs mix these two types.
Christensen also describes a few paragraphs which 
either lack a topic sentence or have their topic in a 
preceding sequence. He concludes that a paragraph is 
both a logical entity and a sequence of structurally
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related sentencesas well as being a visual unit formed by 
identation of the first line and incompleteness of
the last,
Roger's criticizes Christensen’s paper again on the 
grounds of lack of clear definitions of such concepts as 
topic, subordination and co-ordination, pointing out that 
the .last two terms are not easily distinguishable from 
Christensen’s description. He also suggets that to talk 
of combining two paragraphs or ’having unwittingly beglin a 
new paragraph* is to take an odd view of the paragarph 
which he claims is a complete unit of discourse not a 
component unit of another paragraph. The paragraph 
Rogers points out is a device or strategy used by an 
author and is not merely a linguistic structure, thus 
there are psychological as well as linguistic features 
involved.
Christensen’s account is interesting in that it 
provides a detailed description and definition of the 
paragraph and its structure, even if the notion of a 
properly constructed paragraph appears to override in some 
cases the actual paragraphWenb?cl by the author. 
Unfortunately it is limited to one kind of text; 
discursive prose and Christensen does not consider how 
such structures would generalize to different types of 
text. The account is purely descriptive and does not 
consider the function of the paragraph for the reader and 
how the different structures he observed might affect the 
readers processing of the text,
Rogers (1965) takes rather a different view of the
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definition of the paragraph from the preceding writers.
He returns to basics and explicitly defines the paragaph 
as that unit of a text that a writer has indented. He 
states that structure plainly does not determine the point 
at which a paragaph must begin or end and the concept of 
stadia of discourse are offered as a redefinition of the 
textual units described by Becker and Christensen.
On the question of the function of the paragraph, 
Rogers makes no explicit statement but he remarks on the 
strategy of the author and the psychological as well as 
linguistic aspects of paragaph development, showing that 
for him the paragraph is a unit which can be manipulated 
to aid the purpose of the prose.
From the various studies of the paragraph what can be
concluded about the definition and function of the 
paragraph? The definition of a paragraph must be that 
unit of discourse which has been indented. From these 
papers it appears however that the paragraph has several 
more characteristic if not defining features. In studies 
of expository writing a topic sentence is usually found at
the start of the paragraph and subsequent sentences are
linked to this in a logical way. The Experiments of 
Kieras (1978) suggest that this pattern described by 
linguists in expository texts, can be demonstrated in 
short simple narrative texts, to enable the reader to 
integrate information easily and remember the passage more 
accurately.
This evidence supports Rogers view stated above that 
the paragarph is a unit which can be manipulated to aid
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the purpose of the prose. If a piece of expository prose 
aims to make the readers task of information assimilation 
and recall as easy as possible this is a suitable 
structure of paragraphing to adopt.
In different types of prose it has been sugested, 
different patterns of paragraph will emerge. If these 
different types of text have different functions for the 
author and reader this is not surprising. For example in 
Gutwinski's descriptions of literary texts he found no 
logical constraints in the divisions between paragraphs 
but purely stylistic ones. If the 'function' of 
literature is not merely to inform the reader concerning a 
set of facts which have to be remembered but rather to 
entertain by an imaginative use of language, then this 
paragraphing pattern is to be expected. It is of no 
advantage to the writer to follow logical topic-comment- 
easy recall models if this is less interesting or pleasing 
to the reader when the function of the text is explicitly 
pleasure oriented.
The problem for the psychologist is that although the 
paragraph seems an interesting textual unit to which 
readers are consistently sensitive, in the ease with which 
they process certain paragraph structures and the 
agreement with which they divide texts, these processes 
depend on the function of the text being considered. 
Psychological models of comprehension such as 
prepositional accounts, Kintsch (1974) story grammars, 
Bower (1976) and schema based account Schank and Abelson 
(1977) have mainly considered narrative texts, Narrative
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texts have not been explicitly studied in terms of 
paragaphing in the above accounts, Becker states the 
structure will be chronological and Christensen does not 
mention whether his description of expository texts would 
generalize to naratives but this does not seem likely.
One problem may be that a concept of the function of a 
narrative text may be required before an adequate account 
of paragraphing could be made. The function of a 
narrative has not been explicitly considered by 
psychologists. Intuitively it would seem to involve the 
presentation of a number of items of information usually 
concerning a character or characters in a chronologically 
ordered sequence of events in such a way that the reader 
can clearly understand the identity of the characters 
involved and the sequence of the described events. The 
narrative usually aims to present this information as 
clearly as possible to the reader whilst also retaining 
the readers' interest. This balance between explicitness 
and interest might suggest that the topic-sentence-first 
model which Kieras demonstrated in simple texts involving 
strings of simple sentences, as increasing ease of 
processing, may have to be tempered with the type of 
stylistic considerations found by Gutwinski in the texts 
of James and Hemmingway, Most narrative texts on which 
psychological models of comprehension have been based fall 
between the 'unnatural' explicitness of Kieras and the 
stylistic elaboration of Henry James. In the type of 
narratives considered by psychological theories, the 
normal but nonliterary narrative^ it might be suggested
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that the function of the paragraph would be to make the 
readers task easier; the task in such narratives being 
the comprehension o characters of events in sequence.
The function of the paragraph has been consistently linked 
to the function of the text, empirical investigation of 
the paragraphing of such narratives is required to test if 
the paragraph is used to ease the readers' processing load 
either by dividing units into topic-comments structures or 
by segmenting the continuous string of information 
according to another type of organization.
The research described in the rest of this Chapter 
attempts to use the task of paragraphing prose to discover 
how the reader themselves use paragraphs. Do readers 
paragraph in a consistent and predictable way as Becker 
describes? Do they use certain features of text as 
paragraph cues more than others? What features do they 
use? What function does the paragraph serve in a 
narrative text? Can paragraphing provide insight into 
general features of text comprehension by demonstrating the 
link between the function of the paragraph and the 
information processing of the reader?
The experiments described in this Chapter attempt to 
provide data on paragraph choice by readers to answer some 
of these questions.
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Ex&efim^nt I 
Intro^UjQtion
It was decided to test the nature of readers’ 
paragraphing of continuous narrative prose. The first 
study described below was designed to discover which 
features of text readers would use in this task, Becker 
(1965) had used a similar task and claimed that in­
expository prose the readers paragraphed in a predictable 
and consistent way using topic sentences as the starting 
point for paragraphs. The present study tested this 
hypothesis with narrative prose.
Method
Materials ànû ff^ce^yrg
The material used was a narrative passage seventy- 
five sentences long describing the career and ideas of one 
man (In Appendix A). It was typed without the normal 
paragraph indentations but with each new sentence starting 
a new line of text.
The passage was given to fifty undergraduate subjects 
with the following instructions.
"The passage in this booklet has been typed without 
the normal changes of paragraphs. Your task is to read 
through the passage and then reread it, marking where you 
would expect each new paragraph to begin. There are no 
right or wrong answers,your decisions are what is 
important. Please start reading when you are ready and 
read at your normal pace".
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Results ^nÛ
The number of times each of the seventy-five 
sentences was chosen by subjects as a starting point of a 
new paragraph as calculated. From this it was noted that 
eight sentences were chosen by more than fifty percent of 
the subjects. Of these eight sentences, five contained 
information about the time events in the passage (see 
Table 1), The passage was then checked for all sentences 
containing explicit temporal information other than verb 
tenses. There were htvelvff sentences in this category. 
These sentences were compared with the remaining sentences 
in the passage for frequency of choice by subjects, using 
the Mann Whitney U Test.
The sentences containing explicit temporal 
information were chosen significantly more often (U =
3.11, p < 0.01) than the sentences not containing such 
information. The mean % of subjects choosing sentences 
containing temporal information as the start of paragraphs 
was 41% compared to a mean of 6% of subjects who chose 
sentences not containing such information.
From this data it appears that one cue used by 
subjects when segmenting this passage of prose into 
paragraphs is temporal information. However in this 
experiment there is still the possibility that these 
sentences are chosen for reasons other than the temporal 
information they contain.
To test this possibility a second experiment was 
conducted.
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S^nierjces chose# f#e##enlly t# #a##gr:a#hs
Number of
Choices Sentence
(out of 50) Sentence No.
25 It was then when Toch was eighteen 13
that de Gaulle first came to the 
attention of the young Toch.
26 At the time the strongest dictator 25
in Europe was the Portuguese General, 
Salazar.
37 By 1961, it was clear that de Gaulle 31
intended to put an end to the Algerian 
war, which he felt was destroying 
France.
34 This was not for Toch a radical 38
decision for he was drawn to simple 
violent solutions.
42 Toch's clandestine activities were 41
interrupted in June 1961.
35 Toch was in an appartment not far 52
from the prison,
36 In May and June there were a dozen 68
abortive attempts,
30 A feeling that it would never work 30
began to be felt.
Ex^#rimenl II
The aim of this experiment was to test the hypothesis 
that the presence or absence of explicit temporal 
information in a sentence affects the probability of that 
sentence being chosen by subjects as the starting point of 
a paragraph.
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M#Ie#Ials ProjQ#dui;e
The material used was a modified version of the 
narrative passage used in Experiment I. The passage was 
modified by removing the statements of temporal 
information from the original sentence and inserting the 
statement in the following sentence. For example, the 
following pair of sentences appear in the passage in 
Experiment I.
"By 1961, it was clear that de Gaulle intended 
to put an end to the Algerian war which he felt 
was destroying France, A coup was staged by 
four generals in Algeria".
These were modified to appear in Experiment II,
"It became clear that de Gaulle intended to put 
an end to the Algerian war which he felt was 
destroying France, By 1961, a coup was staged 
by four generals in Algeria",
Six such modifications were made to the passage, and these are 
shown in Table 2.
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Table 2
Sa#be#cea Hith arjd witbo#! e^#licib 
temporal infarnjailau
Sentence with Temporal Sentence without Temporal
Information Information ■
By 1961 it was clear that It became clear that 32
de Gaulle intended to put de Gaulle intended to put
an end to the war which he an end to the war which he
felt was destroying France. felt was destroying France.
By 1961; a coup was staged A coup was staged by four
by four Generals in Algeria Generals in Algeria.
i
Toch’s clandstine activities Toch's clandestine activities
were interrupted in June 1961 were interrupted.
His hiding place was given His hiding place was given
away to the police in June 1961. away to the police by rivals.
In May and June Toch was In addition Toch was com-
compelled to steal cars for pelled to steal cars for
the operation because he the operation because he
could not afford to keep could not afford to keep
renting them. renting them.
In May and June there were There were about a dozen
about a dozen abortive attempts, abortive attempts in all.
The rest of the sentences in the passage including six 
other sentences containing temporal information remained 
unchanged (See Table 3).
The passage was presented to a group of fifty 
undergraduates subjects using the same procedure and 
instructions as in Experiment I.
R^^uits a#d Disc##sion
The number of times each sentence was chosen by 
subjects as the starting point for a new paragraph was 
noted.
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The comparisons of interest are the frequency with 
which subjects chose the same sentence in Experiment I and 
II when temporal information was present or absent.
The sentence containing the explicit temporal 
information was chosen significantly more often than the 
same sentence without this information 46% vs. 12% of 
subjects (T (6) = 13.2, p < .01).
The other comparison of interest was the consistency 
of choice of unchanged sentences containing temporal 
information. There is no significant difference between 
the two experiments in the frequency of choice of these 
sentences (T C0) = 0.9 n.s.).
Table 3
Sentante# with Tem^ofai
Infor: iDatio#
Sentence
Sentence No.
Toch feared the idea of a French defeat in 1940 2
Toch’s attempt to assassinate de Gaulle twenty one 9
years after the 1940 humiliation resulted in a very 
near miss.
1 % È^ e6* ^ * ^ T o c s 1 ghteen that de Gaulle 13
first came to the attention of the young Toch.
The General in his celebrated June 18th appeal 14
said "France has lost a battle but not the war".
At the time the strongest dictator in Europe was 25
the Portuguese General Salazar.
The coup failed two days later and three of the 37
four were arrested.
Pierre visited Toch on 31st January, 1962. 62
A cWzBA vol un tee/'s were qt the oj^ 6A
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From these two experiments it seems that subjects do 
use temporal information as an important cue in 
paragraphing narrative prose. Sentences which have 
explicit temporal information inserted are subsequently 
chosen more frequently than the same sentence without this 
information.
Why does a statement of temporal information have 
this effect? From the literature the paragraph was seen 
as a cohesive unit of sentences following on a topic 
sentence. Does the reader then assume that a sentence 
containing temporal information is a topic sentence which 
the following sentences elaborate! This model from 
expository writing and simple prose seems unlikely. The 
reader of the experimental passages has the same sentences 
following on a given test sentence whether this contains 
temporal information or not. The subsequent sentences in 
any part of the passage do not contain information or 
elaboration of the temporal statement itself, and this 
would be unlikely in most narratives. Sentences 
following from "In May and June there were a dozen 
abortive attempts" go on to describe the attempts not "May 
and June". Readers from experience of reading narratives 
would find this the normal pattern of writing.
The insertion of the statement "In May and June" must 
cause the reader to choose this sentence as the start of a 
new paragraph for other reasons. One possible 
explanation is that a temporal statement highlights the 
following information as being of some importance and thus 
the reader is more likely to consider the sentence as a
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topic and so mark this as a new paragraph. The temporal 
statement may act as an introduction which provides 
context information for a sentence of importance.
Consider the following pair of sentences:
A "In 1975 I bought a house".
B "In 1975 I bought a book".
Sentence A seems very reasonable, but sentence B 
seems less so unless following sentences inform the reader 
why this book was important to the writer. Thus sentence 
C seems a reasonable continuation where D appears rather 
odd, given the temporal statement.
C It changed my whole way of life.
D It was a good thriller.
The position of the temporal statement intuitively 
seems to be important in this explanation. A temporal 
statement at the start of the sentence may be an 
introduction to some important information, a temporal 
statement at the end seems more like just another item of 
information.
Consider the following sentences:
A I travelled to London on a coach.
B I travelled to London on May 1st.
C On May 1st, I travelled to London.
Sentences A and B seem equivalent in the importance 
travelling appears to have. The date is a piece of
information about the journey as is the mode of travel.
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In C as already noted the journey seems highlighted by the 
date.
Temporal information can be conceived as having at 
least three possible roles in a text. As noted above 
temporal information could act as just another item of 
information as suggested from sentences above. The 
results of Experiment I however would suggest that there 
must be something about temporal information in a sentence 
which draws the reader^ attention.
Another view of temporal information from Grimes 
(1975) suggests that features such as time in a text act 
as a "setting", that is provide a frame of reference to 
help the reader interpret subsequent information in the 
text without the information itself being of particular 
importance. The ’setting’ role of temporal information 
could be a plausible explanation for the results of 
Experiments I and II if readers use the time statements as 
cues that a new setting has begun and are thus more likely 
to divide settings by marking a new paragraph at that 
point in the text. The position of temporal information 
in a particular sentence intuitively does not seem to be a 
critical factor to a setting explanation. Thus from a 
setting explanation no effect of sentence position on 
paragraphing would be expected.
The third view of the role of time information 
"hai suggested above, is that of highlighting the 
importance of following information. This is a more 
localised function than the ’setting’ view as it seems to 
relate to the position of a temporal statement in a
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particular sentence preceding a particular item of 
information as sentence C above illustrates.
The manipulation of the position of the temporal 
information would be predicted to effect the influence of 
this function of temporal highlighting. An attempt to 
distinguish these possible explanations of the function of 
temporal information in influencing the readers choice of 
paragraph was made by manipulating the sentence position 
of the time statement.
Experiment III investigates the effect of sentence 
position on paragraphing, and the prediction is that if an 
introduction/highlighting function is the crucial factor 
then temporal information in the initial sentence position 
will produce more new paragraph choices. If sentence 
position does not affect the number of paragraph choices 
then a ’setting’ explanation seems a more likely 
explanation, of the previous results.
Eil^ ejzinjent III 
Tem#oj[#l Information ##d Sentence Position
AilB
To test the hypothesis that the position in the 
sentence of temporal information affects paragraph choice 
by subjects.
Procedure and H#ter;i#ls
The material used was a modified version of the narrative 
passage used in Experiment I. The passage was modified as
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follows. In seven sentences from the original passage the 
position of the temporal statement was changed (see Table 4)
Table 4
Experiment I Experiment III
Toch's attempt to assassinate 
de Gaulle 21 years after the 
1940 humiliation resulted in 
a very near miss.
The General in his celebrated 
June 18th appearance said 
"France has lost a battle but 
not the war".
The coup failed two days later 
and three of the four were 
arrested,
Toch's clandestine activities 
were interrupted in June 1961.
Pierre visited Toch on January 
31st, 1962.
A dozen volunteers were recruited 
at the end of May.
In May and June there were a 
dozen abortive attempts.
Twenty one years after the 
1940 humiliation, Toch's 
attempt to assassinate 
de Gaulle resulted in a 
very near miss.
On June 18th, the General 
in his celebrated appeal 
said "Freance has lost a 
battle but not the war".
Two days later the coup 
failed and three of the 
four were arrested.
In June 1961 Toch's cland­
estine activities were 
interrupted.
On January 31st, 1962 
Pierre visited Toch.
At the end of May a dozen 
volunteers were recruited.
There were a dozen abortive 
attempts in May and June.
The passage was presented to a group of fifty 
undergraduate subjects using the same procedure and 
instructions as in Experiment I.
Result# #nd Dlscussf##
The number of times each sentence was chosen by 
subjects as the starting point for a new paragraph was 
noted.
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The comparison of interest was the frequency with 
which subjects chose the same sentence in Experiment I and 
III when temporal information was at the start of the 
sentence in question or not.
This result was tested and the difference found to be
insignificant (T-test for correlated samples t (6) = 1.68
n.s.). The other interesting analysis comes from a 
combination of the results of the three experiments. The 
comparison was made of the number of choices for sentences 
containing temporal information from the remainder of 
sentences in the passage. The data for one hundred 
and fifty subjects IS included, the mean % of subjects in 
the three experiments choosing sentences containing 
temporal information was 42% compared to 12% of subjects 
choosing sentences without such information.
This difference in the number of choices was tested 
using the Mann-Whitney U test (U = 3.32, p < .01) and 
showed a significantly greater number of paragraph choices 
where sentences contained explicit temporal information.
Di#c#s#ion
From these results it can be seen that the position 
of the temporal component of a given statement seems 
relatively unimportant in the frequency of subjects' 
paragraph choice.
The hypothesis that the experiment tests is not 
confirmed, the initial position of the temporal statement 
does not lead to more paragraph choices. The concept of 
temporal information acting in an introductory
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highlighting function does not seem therefore to be an 
appropriate explanation of the earlier results.
What alternative explanations for the effect of 
temporal information can be proffered for the effect found 
in the analysis of all three experiments?
Temporal information may affect the process of 
segmenting text into paragraphs by altering the readers 
perception of which elements of the text cohere together. 
This may operate as a cue of a change within the text 
which suggests to the reader that some of the preceding 
information is no longer relevant. Thus the time 
information may intimate a new setting for the subsequent 
sentences. In a narrative passage such as this the 
temporal information divides the events described into 
units similar to scenes in a play. An explicit statement 
of temporal information indicates a change of setting and 
scene and the reader marks this with a new paragraph.
The function of the paragraph then would be to 
segment a continuous string of information into units 
sharing a common setting. The temporal statements acting 
as cues for each setting, indicate which elements are part 
of an integrated segment.
The reader's task may be made easier because instead 
of having to link each new story element with every 
previous piece of information, the temporal setting marks 
which elements of the story go together and which elements 
are no longer relevant.
In the experimental passage for example, an 
expression such as "By 1961" would indicate to the reader
that the 1940's setting was over and that some of the 
previous information may no longer be relevant. The 
statement also links the following information together by 
providing a temporal setting and reference point.
Çoiîciijslons
The research in this Chapter was conducted to answer 
several questions about text comprehension.
Firstly do readers paragraph prose in a consistent 
and predictable way? From these three studies the answer 
appears to be yes. Readers in the three experiments 
consistently chose certain sentences more often than 
others as appropriate starting points for new paragraphs. 
Readers also chose certain sentences equally often, thus 
showing consistency of paragraph choice. Readers' 
behaviour was predictable in that altering certain 
features of the passage led to the predicted changes in 
paragraph choice. The task of paragraphing prose this 
seems a viable one in producing consistent and predictable 
responses from subjects.
The features which subjects use as paragraph cues, 
were found in one particular narrative to be statements of 
explicit temporal information. Temporal information was 
found to lead to more choices of sentences as starting 
points for paragraphs even in sentences which initially 
did not contain this information. The same sentence with 
temporal information was chosen more often than when it 
lacked this information. Sentences containing such 
statements were chosen more often than the remainder of
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sentences in the passage.
On the question of the function of the paragraph the 
answer is not as clear. The concept of a paragraph being 
a topic with coherent added sentences which makes the 
information easy for the reader to understand or remember, 
gains no support from these studies. In this narrative 
the temporal statements which affected paragraphing do not 
appear to be topic statements or explanation of topics.
As Becker and others mentioned the topic paragraph does 
not seem an appropriate explanation of how narrative texts 
are organized.
The function of highlighting important information by 
providing an introduction was considered. This concept 
was undermined by the lack of difference in the number of 
paragraph choices when temporal statements were placed at 
the start of sentences.
It appears that the concept of paragraphs as cueing 
the reader to recognize and understand important 
information such as topics is not how the experimental 
passage was processed by subjects.
The alternative explanation offered, is that temporal 
information divides continuous narratives into contextual 
units sharing a common temporal setting. It is suggested 
that this aids the reader by providing a reference point 
for which story elements are no longer relevant because 
they belong in a previous temporal setting and which story 
elements have to be integrated as they share a temporal 
setting.
The paragraph may reduce the amount of information
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that the reader has to actively process at any one point 
in the narrative and thus make processing of such a text 
easier.
This explanation is merely consist&nt with the 
studies described in this Chapter. However it does seem 
one plausible explanation of the findings and has 
implications for other processes involved in text 
comprehension which can be tested.
The explanation is derived from an interest in the
general process of text comprehension and from suggestions
in the literature on this general process. In the next
Chapter the literature on temporal information as a topic
of interest in itself will be considered. The aim is to
discover the details of how temporal information is
considered to function in language and to determine
whether there is any supporting evidence for the
explanation postulated from the paragraph data. In
general the current research is aimed at discovering how
cT€\
readers process text^ the paragraph studies have suggested 
one technique to derive features which are salient to the 
readers of a text. From the feature discovered here, 
namely time statements, an explanation of how temporal 
information is processed by readers is required. The 
literature on time in language may provide such an 
explanation or suggestions towards how such an explanation 
could be developed.
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CHAPTER 3 
Tim^ iJ3 language
Iniro^JJct ion
In the experiments on paragraphing prose, readers 
were influenced by the occurrence of expressions of 
temporal information. In this Chapter the functions of 
temporal information, as described in the 1iterature^will 
be considered and an attempt made to relate these findings 
to the paragraphing results.
Temporal information is conveyed by every sentence of 
a language through the verb tense at the least, although 
nouns, adjectives, adverbs, prepositions and conjunctions 
can all also be used as indicators of time. The variety 
of these sources of information has resulted in a wide 
divergence of approaches to the study of temporal 
information in language;psychologists, linguists, 
anthropologists, educationalists and researchers in 
artificial intelligence have all considered how temporal 
indicators function in language. The concepts discussed 
in these various accounts of temporal information can be 
broadly categorized under three general headings. The 
first of these headings is the consideration of the 
linguistic aspects of temporal expressions compared to or 
contrasted with cognitive aspects of time. A related 
issue considered in the literature is the sequencing of 
events in time as processed by the language user.
The third heading is the use of temporal information
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as reference points in a language. All three of these 
issues seem of possible relevance to the findings of the 
paragraph experiments. Readers may be influenced by some 
aspect of the linguistic prominence of the temporal 
expressions, or they may use the time information to 
sequence the described events or the information may be 
used as reference points for the other information 
contained in the passage.
The literature on time in language should provide 
clues as to which aspects of time seem to be generally 
most pertinent for the reader or listener.
L i n g u i s t i c  Ç o g i î iT i v e  is p e c j^ s  o f  T j m ^ ^ r ^ i
iDfofgation
An expression of temporal information in a sentence 
of a text, whether it is the use of a particular verb 
tense or a phrase describing a time or date is a 
linguistic event which represents a particular 
chronological event or state. The reader or listener has 
to process correctly both aspects to comprehend the 
temporal information conveyed by the text. Several 
psychological experiments on language have been designed 
to determine the ease or difficulty of this process. For 
example, Clark and Stafford (1969) tested the ease of 
recall of sentences with different verb tenses. Subjects 
were asked to recall sentences which contained one of 
eight verb forms. The verbs were either past or present, 
progressive or nonprogressive, perfect or nonperfect. In 
recall verbs underwent semantic simplification. Perfecb
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verbs were often recalled as nonperfect, progressive as 
nonprogressive, present perfect verbs were often recalled 
as simple past tenses and present perfect progressive as 
past progressive. Each change entails the loss of one 
semantic feature i.e. a simplification in the 
interpretation of the verb. Subjects' protocols also 
showed evidence of semantic bias, in that they reported 
trying to picture the situation described or relate it to 
personal experience. None memorized the sentences word 
for word.
Another interesting finding was that subjects 
preferred past to present tense in recall. This does not 
show syntactic simplification but seems to have a 
cognitive origin, based on the time course of the 
experiment. Presented with a sentence such as "The 
cowboy is branding the cattle", and then later asked to 
recall it, the time of the action has changed from present 
to past and the sentence is thus recalled by the subject 
as "The cowboy was branding the cattle". Subjects' recall 
of temporal information, as conveyed by the different verb 
tenses in this experiment is influenced by the pragmatic 
features of a verbs usage rather than the linguistic 
complexity of a given tense. Moreover even in the recall 
of isolated sentences subjects were influenced by general 
cognitive factors such as the real temporal framework of 
the experiment itself.
This distinction between cognitive and linguistic 
factors in the processing of time in language has been 
demonstrated in a study by Cromer (1971). Croiwer was
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interested in the ability of children to conceive of 
temporal events from an objective viewpoint not centred on 
the child’s own body or actions, i.e. the Piagetian notion 
of decentering related to time.
Children between mental ages 4 years 11 months and 5 
years 11 months were presented with stories in picture 
form and were asked to identify the picture in the story 
in which the pictured figure could make certain utterances 
or the children were asked to take the view of the figure 
in one of the pictures and identify other points in time 
relative to that point.
Where the children had to pick the appropriate 
picture there were significant age differences in the 
number of decentred responses. The youngest age group 
make hardly any decentred responses, 83% make none, whilst 
the oldest children are nearly all able to decenter".
The interesting feature of the results for the 
contrast between linguistic and cognitive aspects of time, 
is that Cromer found that decentering did not seem to 
depend on specific linguistic forms of the verbal 
directions although name forms, e.g. perfect tenses did 
cause trouble even to the oldest children.
Children who did not decenter could nevertheless 
perfectly repeat the sentences involved. Cromer suggets 
that the cognitive ability to decenter develops 
independently of specific linguistic skills in handling 
particular verb forms.
Thus for children the development of the ability to 
process the language of time is very much a general
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cognitive progress rather than a specifically linguistic 
one. Other aspects of children's use of, and problems 
with, the language of time will be discussed later in this 
Chapter.
A further study of adult recall of temporal 
information was conducted by Harris and Brewer (1973).
They presented subjects with sentences to recall which 
contained present, past, future, present perfect, past 
perfect or future perfect tenses. They found that 45% of 
the sentences were recalled with shifts in the verb 
tenses.
In the second part of the experiment, temporal 
adverbs were added to half the sentences to provide a 
partial temporal framework. When the recall of these 
sentences was tested there was a significant reduction in 
the amount of tense shifting. It seems that what is 
important is a temporal context for the accurate recall of 
verb tenses. If this is lacking the differing tenses are 
relatively meaningless.
Brewer and Harris (1974) conducted another experiment 
on a slightly different aspect of context and recall of 
time expressions. Subjects were presented with 
sentences to recall which included deictic elements of 
time but no context, for example
"The driver’s license expired last week".
The second part of the study tested the recall of 
sentences with deictic elements and context, for example.
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"John Dean testified at the Watergate hearings last week".
Recall was tested first for no context sentences, 
comparing deictic and nondeictic elements in the 
sentences. Deictic elements such as temporal adverbs 
were recalled significantly less well. Where context 
was included the recall of deictic elements rose 
significantly to comparable levels with non deictic words. 
It appears that deictic elements of time were not 
difficult to recall where they could be fitted into a 
temporal context which relates to the subjects’ general 
knowledge of events in real time in the real world.
From these studies of the processing of temporal 
information in language it seems that cognitive factors 
are more influential than purely linguistic ones. Adults 
have problems with the recall of linguistic forms where 
they cannot relate the temporal information provided to a 
wider temporal context. Where a temporal framework is 
provided linguistic forms of the information do not pose 
particular problems. Children’s ability to comprehend 
temporal information also seems to depend more on a 
cognitive ability rather than a purely linguistic 
competence.
One particular aspect of the problem of balancing the 
linguistic and the cognitive or pragmatic aspect of time 
information in language is the question of order of 
presentation or sequence. Clark and Clark ( 1968) found
that adult subjects were overdependent on the order of 
présentai!on when recalling two events in a sentence 
irrespective of the actual linguistic description of the
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chronological relationship. Thus when two events S-j and 
Sg were presented as'^Sg after S']" the subjects would 
incorrectly recall the order of the event as _ S'] , not
because they could not recall the details of the events S'] 
and Sg but because they confused the chronological order 
as described by linguistic expressions .such as ’after* 
with the actual order of presentation in the experiment.
The salience of this non linguistic feature, the 
order of presentation has also been noted in children.
An early study of children’s comprehension of the temporal 
relationship of events by Oakden and Start (1922) found 
that children often confused chronological sequence of 
historical events with the order in which they had learned 
about them. Jarvella and Lubinsky (1975) in a study of 
deaf and hearing children’s description of events 
presented in a series of pictures and sentences found that 
both groups tended to assume the order of presentation 
corresponded to chronological sequence with deaf children 
and young children being particularly dependent on order.
The psychological research on temporal information 
suggests that the purely linguistic features such as the 
particular verb tense or conjunction used, are less 
important in the reader’s or hearer's comprehension of the 
chronology of the described events, than such non 
linguistic features as a knowledge of the time course of 
events in the real world and the order of presentation of 
the events.
Linguistic studies of temporal information might be 
expected to focus on the importance of the actual lexical
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or syntactic form of the sentence or text.
LiDBoi^tic Studies, ^f Time
Verb tenses have been one area of interest for
linguists studying temporal information in language.
Crystal (1965) has considered the use of verb tenses and
adverbial phrases in English. Crystal examined a corpus
of 250,000 words of spoken and written English for
temporal adverbials and their co-occurrence with verb
tenses. He found that the relationship of temporal
information and verb tenses is not always straightforward.
For example the following types of sentences were found,
"I live in London, as from next week". In this sentence
a present verb tense is used to refer to a future event.
Crystal found that it is not the verb tense alone which
causes the change of temporal emphasis but the present
with
tense in collaboration^an adverbial phrase of time.
Extra information is essential to convey the appropriate 
temporal relationship of the sentence.
In the corpus the first striking feature was the 
frequency of clauses overtly connected with temporal 
adverbials, sixty-five per cent of all clauses were found 
to contain such phrases. The materials contained forty 
eight defineably distinct time situations of which 
seventy-five per cent require explicit adverbial 
specification of some kind. Temporal adverbials are 
defined as all adverbials which could be elicited as 
possible answers to the question "when".
Crystal also examined the co-occurrence of various
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adverbiais and tense forms. The predictability of co­
occurrence varied greatly from 100% for 'before' and past 
tense verbs to only 12% co-occurrence of 'already' with 
present tense verbs.
The conclusion to be drawn from this study of tense 
is that verbs alone do not directly reflect the temporal 
situaton of the described events within a sentence, and 
that temporal adverbials are frequently used to qualify 
the verb tense used. These phrases are probably one 
major way of establishing the wider temporal framework 
which the psychological studies demonstrated the listener 
or reader uses in comprehending temporal statements.
Diver (1963) attempted to analyze the chronology of 
the complete English tense system. Each verb form was 
analyzed and the exact meaning described in terms of five 
variables: the mutually exclusive categories of past,
present and future; the category of definite or 
indefinite; repeated or nonrepeated; extended or not; 
and remote or not. For example, "He was walking" 
indicates an event which took place on a definite occasion 
in the past. "We would go swimming" indicates a past 
repeated occurrence, "He used to walk" indicates an event 
over an extended period of time within an occasion in the 
remote past.
Even such a detailed account of tense however is not 
sufficient to characterize temporal information. Diver 
incorporates the complete sentence in his chronology.
All the temporal features of a sentence have to agree for 
the sentence to be meaningful. Thus a sentence such as
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"I have played golf last Tuesday" cannot occur because the 
event described is definite whilst the verb tense is not. 
Diver extends his account to a continuous narrative 
passage and again highlights how the chronology must be 
consistent throughout both by verb tenses and other 
temporal indicators.
These linguistic studies of time confirm the finding 
of the previous psychological studies that although verb 
tense is the ever present temporal indicator in language, 
it is not used alone to convey information about time.
The work of Crystal and Diver illustrates the linguistic 
devices which supplement the verb in actual usage. The 
adverbial phrases and the temporal information within and 
beyond the single sentence must all be synthesized by the 
reader or listener and related to the real world time 
scale.
These studies were all considered under the general
heading of linguistic versus cognitive factors in the
expression of time in language. The most obvious
linguistic feature of temporal information is the use of
various verb tenses. The various tenses have been shown
in psychological and linguistic research to be
supplemented by other sources of 'information when
describing and comprehending events. The way in which
extra information, which enables the reader to relate the
described event to the passage of time in the real world,
is used has underlined the importance of the cognitive
aspe<.-ct of time. If a reader lacks contexipal information
eoqnfhvÊi
or ' iti/e has not sufficient^development, or if there
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is other information compatible with the purely linguistic 
expressions of time in a text or sentence the temporal 
information causes difficulty. Although the linguistic 
aspect, namely the actual words used to express a temporal 
relation must be vital as the means by which the 
information is presented to the reader, the cognitive 
interpretation of this and the integration of the 
described event with previous knowledge of temporal 
information in the text and the real world is at least as 
important.
Relating the temporal relations expressed in a 
sentence or text to the time course of events in the real 
world is an example of using real world time as a 
reference point for the events described in the text.
This use of temporal information in establishing 
reference points will be considered in more detail in the 
next section.
1 1 m  a W  Hefjgr;ence in Langya&2
One way in which temporal information is used as 
reference points is the system of common temporal 
descriptions or names which are applied to various periods 
of time. These agreed descriptions in any language range 
from cyclic systems of expressions such as 'morning* 
'afternoon' and 'evening' or names such as 'January* 
'February' etc. to strictly sequential descriptions' such 
as "16th century" or "3rd September 1939". The point 
about these temporal descriptions is that they provide the 
speaker or writer with a convenient way to define the
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particular period or moment to which they wish to refer; 
and which the reader or listener can use to locate the 
event with respect to real world time including the 
present moment. As has been noted in studies by Oakden 
and Sturt (1922) children have difficulty with this 
conventional time scheme. Bradley (1948) replicated this 
study and found children had a definite developmental 
order in their ability to use and comprehend the time 
names which are used to refer to the time of events. As 
in Oakden and Sturt, personal experience affects this 
progress, so that time references which have meaningful 
associations such as the names of seasons with their 
characteristic weather and dates of birthdays are learned 
earliest. Thereafter the most frequently occurring 
cycles such as days of the week are understood before 
longer cycle such as months. Bradley claims that the 
ability to comprehend the system of conventional time 
references is later in developing that is generally 
believed,
Farrell (1952) studied the ability of high IQ 
children to use the conventional time references. Again 
a developmental trend emerged in the responses, with six 
and seven year olds performing better than the five year 
olds. Farrell was interested in what cues the children 
used to answer time questions. Younger children tended 
to rely on asking other people, whilst older children used 
the conventional records and measurements of time such as 
clocks and calenders, and known time sequences such as the 
order of days of the week.
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For children,the ability to comprehend and use time 
names as meaningful reference points has to develop 
through their experience of meaningful events in the worlds 
which have corresponding conventional names for their time 
of occurrence. Again this highlights the multiple 
sources of information which an adult language user brings 
to bear in the use and comprehension of even very simple 
temporal expressions. These can be used as reference 
points only because adults share a common world view and 
experience which allows the expression 'morning' or '10th 
century" or '1945' to be used as shorthand for a whole 
range of shared expectancies related both to the order of 
the events described, so adults know the '10th century' 
event was earlier in time than an event described in the 
text '19th century' and we have a range of predictions 
about that time point based on real world knowledge as 
well as knowledge gleaned from the text.
The complexities of adults' use of a variety of 
temporal expressions as reference points for events in a 
text or sentence has been investigated by several 
researchers,
One concept which has been widely applied in temporal 
reference schemes is the concept of a time line or axis. 
Time lines have been used to describe the temporal 
relationships of events described by verb tenses, 
sentences and complete texts.
Clifford (1975) reviews attempts to systematically 
characterize the temporal relations expressed by verb 
tenses, by the use of reference points on one or more time
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lines. The earliest and simplest time line system of 
tenses was proposed by Jesperson (1924), This scheme 
starts with a time line stretching from past to future.
At a point in time a sentence is uttered which establishes 
a point B, in the time line which divides the line into 
two segments A and C. The event referred to in the 
sentence uttered at B can be placed at B or at some point 
in A or C the earlier or later segments of the line.
When this event is placed on the time line it provides a 
further subdivision and reference points. A simple 
example, in English "he was running" places the event of 
running at a point in the anterior segment A with respect 
to the point B defined by the utterance of the sentence.
Jesperson's system was designed to explain the 
systematic tense markers in English and thus to define how 
tenses convey the temporal relations between the described 
events.
This simple scheme however did not account for all 
the systematic tense forms of English. Later schemes 
proposed by Reichenbach and Bull j described by Clifford
attempted to amend the shortcomings of Jesperson's model. 
Reichenbach introduced a sytem of directions from the 
reference points, time of speech, time of event and moment 
of speech which enabled a simpler and fuller description 
of verb tenses, although this scheme too failed to cover 
all verb tenses adequately. The system devised by Bull 
was comprehensive and complex involving four axes instead 
of one time line, and many vectors and response points.
From the earlier review of psychological studies of
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the effect of verb tenses on readers and listeners, it 
seems unlikely that the particular details of a time line 
account based on tenses alone will be critical in a 
general account of the influence of time in text 
comprehension. However the concept of a time line has 
wider applicability than verb tense alone for example one 
account of time relations which goes beyond the verb 
tense and includes a system of time lines or vectors is 
provided by Miller and Johnson Laird (1975). They 
attempt to provide a system of logical descriptions of the 
full range of time expressions in English from tenses, 
adverbs to conjunctions, which allow events, processes and 
states to be mapped onto a time line in the order of their 
occurrence the time line, extending from past to future 
and with a privilege moment now is considered as the 
conceptual core of the system of temporal relations.
As psychologists, they consider that the reader or 
listener has to interpret time information in language by 
constructing this serial representaton of events and 
mapping these on to the real time line or to imaginery 
alternatives to it. They state that as the time line is 
mainly used to represent ordinal relations between events 
it is unimportant whether equal extents on the time line 
represent equal intervals of time.
Although the range of logical descriptions of time 
expressions which they discuss are taken from individual 
sentences they are not intended as purely logical 
formulations but are the definitions, in terms of common 
elements, which allow different types of temporal
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expressions to indicate how the events to which they are 
attached, can be mapped on to a common conceptual time 
line and they claim that this mapping is not necessarily 
limited to individual sentences.
They state that many texts are a description of a 
sequence of events and that the temporal relations which 
are described in any one sentence must be related to the 
temporal information in the rest of the text. This 
temporal organisation represents part of the context in 
which any particular sentence is interpreted.
This highly technical logical description of temporal 
relations in English goes beyond the consideration of verb 
tenses alone and provides a common conceptual scheme 
covering the full range of time expressions within 
sentences and suggests how this might generalize to the 
readers processing of texts.
A linguistic account of temporal reference based on a 
time line which considers complete narrative texts was 
proposed by Littéral (1972). He was interested in 
developing a system to explain the universal cognitive 
aspects of time which would also enable cognitive time to 
be mapped on to a metric scale when speakers of a language 
talk about units of time such as minutes, days or 
centuries.
Using narrative texts which he had collected from 
Anggor, a New Guinea language and a topological indexing 
system Littéral illustrates his system in the diagram 
below.
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T irne
B E
Events ( ) ( )
A C D
( ) ( ) ( )
Time Base ___ __ ____ _ ___ ________ _____________ _ ______
Time Index 0 1 2 3 4 5 6 7 8 9 10 1 1 12
Time is represented by a topology on the real number line. 
The time line is infinite, it goes from - to + cxo. As 
it is organised topologically and not metrically it is the 
boundaries of events but not their length which is 
important. To provide a fixed reference point, 0 is
arbritarily assigned to the boundary at the start of the 
narrator’s activity. For each event i, there is a 
function Fi (0, I) which maps the arbritary unit interval 
(0, I) to an open interval on the time line, F i (0, I) 
therefore represents the time interval taken by the event. 
Nonevents, such as generalizations are represented on the 
time line as extending infinitely, states and processes 
have the same type of representation as events except that 
they usually take longer which is unimportant in this 
topological indexing.
The diagram above shows how the system operates. 
There are five events shown. A, B, C, D, and E, some of 
which are simultaneous and some which partially overlap in 
time. The base for the index as shown, is a sequence of 
intervals, integers are mapped onto these to correspond to 
the intervals and the boundaries between them. The index
for a particular event is the ordered pair that identifies 
the beginning and ending segments or boundaries of that 
event in the time chain.
Littéral introduces some topological concepts to 
argue for the appropriateness of his referential system 
for modelling the temporal information in texts. The 
’neighbourhood’ of a point is the set of points that 
surround it. The ’Hausdorff’ spaces’ for any two points 
are the corresponding neighbourhoods that have no points 
in common. Linguistically the Hausdorff property asserts 
that two events may be in sequence with no reason for 
isolating a point in time which the events share. For 
example in the sentence "He went to the jungle and cut 
down a tree", the topological indices for these two 
intervals as a sequence, implies that there is a time when 
the agent is going to the jungle but not cutting down a 
tree, and there is a time when he is cutting down a tree 
but not going to the jungle but when one stops and the 
other begins may either be considered as a boundary point 
or ignored.
Two intervals may even overlap in fact yet be viewed 
linguistically as distinct intervals. The Hausdorff 
property of time indexing copes with this by excluding 
overlap but indicating that nonoverlapping neighbourhoods 
also exist. For example, in "He cut the tree and it fell 
down" there is a period of cutting when the tree has not 
begun falling, and another period when he is still cutting 
and falling has begun and a final period when cutting is 
finished and the tree is falling. Yet linguistically
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these events are treated as separate in time and the 
overlap period is ignored.
The other main advantage which Littéral proposes for 
this topological systsi'h of time indexing is the way in 
which the metric duration of time intervals is usually 
ignored in texts. For example in the sentence "He went 
to Amanab and bought some shorts", the two events are 
treated as temporally equivalent yet the journey has a 
duration of three hours, the purchase only a few minutes. 
Topologically this metric difference is irrelevant as each 
event occupies just one interval on the time base.
Littéral claims that his system can clearly-and 
systematically describe all temporal relations in his 
Anggor narratives, and allows linking temporal information 
in the text to extralinguistic or real world time. All 
the sources of temporal information, phrases, such as "at 
that time", temporal relations such as ’before’ and 
’after’, deictics like ’now’ and ’then’ and not merely 
tense can be included in the indexing.
This account is interesting because it goes beyond 
analysing the linguistic forms used to express temporal 
information and attempts to model the semantic relations 
of the events described. Littéral uses topological 
concepts to distinguish the rather subtle temporal 
relations involved in many events which appear to involve 
straightforward overlap or sequence. Another useful 
aspect of this account is the concern with these relations 
in terms of complete model narratives and not merely 
events described within single sentences.
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This model seems a very promising description of 
temporal referencing in text. However it does not 
involve any account of how the listener or reader 
processes temporal information to index events described 
in a narrative. This is what is required by the 
psychologist interested in the use of such information by 
readers during the process of comprehension. The wide 
range of time line schemes suggest that adopting such an 
approach to the processing of texts might well be 
fruitful.
The results of the experiments on paragraphing by 
readers could be conceived in terms of a time line model. 
Readers may mark the boundaries of paragraphs where event 
boundaries occur, the presence of explicit temporal 
information making the start of a new episode more 
salient, and use these temporally marked paragraphs to 
make clear the order and relationship of events in the 
text. For as several writers have pointed out temporal 
reference schemes can be seen as serving to make the 
meaning of a text more comprehensible to the reader or 
listener. This concern with the function of temporal 
reference schemes i$ found in accounts such as Grimes 
(1972).
Grimes in a study of oral narratives in some of the 
languages of Brazil and New Guinea, found a type of 
narrative organization termed an overlay structure in 
which a narrative has sections called planes, in which 
whole stretches of the narrative are repeated with only a 
few new items of information in each. Time references
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may jump back to an earlier point in time and establish 
that a new plane has begun. Each change of time or place 
is marked by a new plane.
Grimes suggests that such an appan?ntly complex 
narrative structure is actually helpful to the listener by 
controlling the rate at which new information is 
introduced. Each plane after the first having a certain 
amount of already given information. The new information 
is also made more predictable in that it will share the 
same setting and time that has been established 
previously. Time references are used to provide a more 
restricted setting and to make new information more 
predictable and therefore to make the whole narrative 
easier for the listener.
Again the parallels with the paragraph results, and 
the tentative conclusions concerning comprehension 
processes which were drawn from them, are striking. It 
was suggested that in the written text, the paragraph was 
used as a device to segment the flow of information into 
more manageable chunks and to indicate which items of 
information were closely related and had to be integrated. 
Time expressions were suggested as cues to a shared 
temporal setting and hence cues as to which items of 
information were to be treated and processed as a 
conceptual unit.
In this Chapter several aspects of temporal 
information in language have been considered, linguistic 
factors compared to cognitive factors in the comprdnension 
of time, the sequence of events in time and in texts and
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the use of temporal information to establish reference 
points and order events. These aspects are obviously 
interrelated where a reader is processing temporal 
information. The literature suggests that in spite of 
the variety of linguistic forms used to convey temporal 
information, cognitive factors, such as having a 
meaningful temporal framework to which the presented 
information may be related, have more influence on the 
reader. Cognitive factors superceding linguistic ones 
seem ■ also to be involved in the perceived sequence of 
events, where the order of presentation was an often too 
influential cue in the subjects' interpretation of order.
In considering reference systems for events in texts, 
the accounts which are based on the complex system of 
reference points established by the verb tense seem 
unlikely models for the readers' use of temporal 
information in the light of their relative insensitivity 
to linguistic cues of time when these are not related to a 
wider temporal framework, A model of temporal reference 
which focuses on ordering events described in complete 
narratives seems more useful for developing a psychological 
account which will have to involve readers' knowledge of 
events and expectancies about events in the world, their 
normal order and durations, and the implications of any 
temporal expressions in the text,
A psychological model would require a description of 
how such knowledge and expectancies about events in the 
world interacts with temporal information stated in the 
text, to allow the reader to determine the order of
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events, their relations to one another and their relation 
to real world time. The literature suggets various 
factors which might be involved in such a model, such as 
temporal context, the mapping of events onto a time line, 
and the preference for descriptions of events in sequence. 
How the reader might use all these to aid comprehension of
texts is not yet known. As the readers' interest when
presented with a text is not the construction of a time 
model but the comprehension of the text itself, the use 
made of temporal information may best be understood within 
a general model of comprehension.
From the experiments on paragraphing decisions, it 
was suggested that temporal information might be used as a 
cue to the reader that a change of scene had occurred and 
hence the subsequent events belonged in a new conceptual 
grouping or paragraph. This is an explanation which 
features cognitive decisions by the reader rather than 
linguistic analyses.
The manipulation of the position in the sentence of
the temporal information had no effect on paragraphing
decisions which again supports the view that the effect of 
temporal information is not due to detailed syntactic or 
stylistic analysis within the sentence.
The experimental findings thus support the 
suggestions in the literature that temporal information 
has its effect at a cognitive rather than a purely 
linguistic level.
A general model of comprehension which could 
incorporate the pertinent features involved in
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interpreting temporal information would be particularly 
useful, as it is the role of temporal information in text 
processing which is of greatest general interest.
The research described in the remaining Chapters of 
this thesis is an attempt to include the role of temporal 
information in a model of comprehension. It is hoped 
that the experimental results will throw light both on the 
processing of time itself and that the role of time 
information can be used to investigate text comprehension 
in general.
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CHAPTER 4
Sim^l^ Experiments on the Processing of 
lempppal Infppigatipn
Introduction
This Chapter describes some experiments using 
techniques other than paragraphing, to test the effects of 
temporal information on text processing. Following the 
results of the paragraph studies it was suggested that the 
function of temporal information was to divide a 
continuous text into smaller integrated units with a 
shared temporal setting. The time statements in the text 
acted as a cue to the reader that a new setting has begun 
and that some preceding information may no longer be 
relevant.
The literature on time in language illustrates a wide 
variety of ways in which temporal information can be used 
as reference points by which described events can be 
ordered, in relation both to other events in a text, and 
real world time. The notion of a shared temporal setting 
can be incorporated in this view by considering the time 
statement as a reference point for all the events in that 
setting or paragraph. The temporal information indicates 
to the reader not only that the following events have a 
shared setting and therefore form a cohesive unit but it 
also indicates how the setting relates to other described 
events and to the readers own real world time scale.
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In the last Chapter it was emphasized that this 
sequencing and interpreting of events involved information 
processing from a variety of sources, both in the text and 
in the readers' knowledge of the world. It was suggested 
that the function of temporal information in text would be 
most usefully considered as part of the preceding 
information and may no longer be relevant.
The literature on temporal information suggests that 
temporal information is involved in defining the sequence 
of described events in particular acting as reference 
points for general cognitive process of comprehension.
The experiments described in this Chapter were an 
initial attempt to investigate the role of temporal 
information in the process of text comprehension. Text 
comprehension was described in Chapter 1 as involving 
three basic processes, segmentation, integration and 
interpretation. The paragraph studies suggest the role 
of time statements in segmentation. The following 
experiments investigate the possible segmentation function 
of temporal information during the comprehension process 
by observing the time readers take to process lines of 
text containing such temporal cues. Later experiments 
investigate the effect of temporal information on 
integration by observing the ease and speed of reference 
resolution when temporal cues indicate that anaphor and 
antecedent do not share a temporal setting.
The first experimental hypothesis is that if a new 
setting is generated as a result of encountering an 
explicit temporal statement, and preceding information
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which is no longer relevant may be dropped from active 
processing following such a cue.TTneseProcessfSare predicted 
to be time consuming for the reader and so lines of text 
which contain such statements are expected to be read more 
slowly than lines of text which do not contain such cues.
To test this hypothesis an experimental technique 
known as the self-paced reading paradigm, (described by 
Garrod and Sanford (1977^, was used in the following 
experiments. This allows measurements of line by line 
reading times and has several advantages in this kind of 
psycholinguistic research. First it allows measurements 
to be made during the comprehension process itself, and as 
the hypothesis to be tested is concerned with the encoding 
and processing aspects of comprehension this seems 
particularly appropriate. Second as the technique allows 
reading times to be measured to the nearest millisecond it 
allows very subtle differences in processing speed to be 
observed. The sensitivity of the task has been noted in 
several studies described in Sanford and Garrod
( 1980 ) .
Experiment I
This experiment aims to test the hypothesis that a 
statement of temporal information in a text is used by 
readers as a cue that a new temporal setting is in 
operation, and that this should result in slower reading 
times for such lines of text.
This experiment also aims to test the effect of 
particular temporal statements and the implied magnitude
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of the resulting change in temporal setting. If a 
temporal statement implies a large time change has 
occurred will this have a more pronounced effect in 
slowing reading times than if a smaller time change is 
implied? If a large time change occurs it could be 
suggested that either more information would be discarded 
as no longer relevant or that a new setting was even 
more likely or that any such new setting might be moved 
further along a time line conceptualization of the text.
If any of these hypotheses are correct then a statement 
which implies a large time change in text would be 
predicted to result in slower reading times than a 
statement which implies a smaller time change.
Experiment I tests this hypothesis by comparing reading 
times for lines of text containing statements indicating 
large time change with the reading times for the same 
lines of text containing temporal statements indicating 
that a smaller time change has occurred.
M p t p j c i p l s  a n^  D e s ig n
Five passages were generated each of which contained 
six time changes. These changes occurred in a large and 
small version as shown in the example opposite and were 
arranged so each passage contained three small and three 
large time changes. The order of presentation was 
counterbalanced across subjects.
The passages were approximately thirty lines long and 
were followed by six questions on their content which 
required a yes/no response from the subjects. The
7 4
passages and questions are shown in full in Appendix B. 
Bppppdufp
Twenty six undergraduate and postgraduate students at 
the University of Glasgow acted as subjects in this 
experiment. They were paid 50 pence for a half hour 
experimental session.
The subjects were tested individually. They were 
seated in an experimental booth in front of a visual 
display unit linked to a NOVA 210 computer. The subjects 
were given two practice passages to familiarize them with 
the reading technique. This consists of self paced 
reading task operated by the subject pressing a space bar 
on the key board of the VDU which brings one illuminated 
line of text on to the screen. The subject reads the 
line quickly and then represses the bar which causes that line 
of text to disappear and the next line to appear. The 
computer times the interval between bar presses to the 
nearest millisecond. The questions appeared after the 
passage one at a time and the subject responded by 
pressing a yes or no button in front of them. The 
subjects were instructed to read the lines of text and 
answer the questions as quickly as possible.
E ^ im p le  o f  B ^ t e r l a l g  i n  E î^ ^ e r in je n t  I
The town straddles the river for several miles.
The river begins to widen as it approaches the sea.
On clear days the sea can be seen from high ground in the 
town.
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The town was granted a Charter in [1550/1875] from the 
King.
From then till the end of the century was a time of 
growth.
Trade flourished notably with the Low Countries.
The town doubled in size in these years.
The fine buildings of the period reflect its prosperity.
An earlier prosperity was curtailed by the war of [1520]. 
The merchant fleet was drastically reduced in size.
Many of the inhabitants had to turn to fishing or farming. 
Neither was well suited to the area and much hardship was 
endured.
In [1700/1800] the weaving industry began locally.
The people hoped to become more independent of external 
events.
The cloth woven was of high quality and became popular. 
Soon much of their trade was in this local product.
Locally built ships were also an expanding trade.
This was fortunate as weaving gradually declined.
By [1740/ 1935] new fabrics began to appear.
The local cloth was no longer in great demand.
Cheap foreign cloth damaged the industry.
Agriculture expanded after the land reforms of [1845/1937] 
The increased volume of produce all flowed through the 
town.
This new trade all helped the town remain properous.
There were no more setbacks and growth was steady.
The population reached half a million in [1850/1977].
This quadrupled the number of people in the last century.
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The town has grown larger to accommodate the increase 
It retains the bustling prosperity it had in earlier 
times.
This vigour is unchanged from the date of the Charter 
Questions
Was the Charter granted over a century ago?
Was the earlier prosperity interrupted?
Did weaving begin in I7OO?
Did the demand for local cloth stay constant?
Were there land reforms?
Was the half-million mark reached in 1950?
lime Ch^gge of fas^^gf
^  tar t
-Large
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7 Large
Small
1875
Small ^ 1 520  ^ Large'
Small
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77
'e 4.1 Reading Rates for sentences in Experiment I 
a comparison of the effect of time changes.
571 
56 
55
5 4 - 
5 3 - 
52 
51 
50 
49 • 
48
none small large 
time change condition
The reading times for lines of text which contained 
temporal statements implying large and small time changes 
were compared with the mean reading times for lines of 
text not containing such information. These comparisons 
of reading time involved lines of text of slight^different 
lengths and as a control for any effect of length of line, 
a rate score for each subject for each line was 
calculated. The simplest objective measure of length in 
a reading task appeared to be the number of letters in 
each line and the total reading time for each line was 
divided by this. Thus mean rates for each condition of 
linCji.k no time change lines, small time change lines and 
large time change lines were calculated for each subject,
A one way analysis of variance was performed on this data 
first treating subjects as a random effect and collapsing 
across materials. A second analysis was performed by 
materials comparing the mean rates reaching for each time 
change occurrence in the text, when the time change was 
small or large and contrasting these times with the rate 
for the intervening lines which did not contain time 
changes. A one way analysis of variance treating 
materials as a random effect collapsing across subjects 
was performed on this data.
The results are shown in Figure 4.1
The analyses yielded a significant effect of sentence 
condition (F (2, 30) = 7.2 4, p < .01 by .saiTjecLS ; F (GL, 14,) 
= 19.6, p < .01 by materials , Min F' ( 1, 38), = 5.33, p <
,05. A Newman-Keuls p test on the differences between
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the three means showed both time changes to produce 
significantly longer reaction times (p < .05) but the 
difference between the two conditions of time change was 
not statistically significant.
Discussion
The aim of this experiment was to test the hypothesis 
that temporal statements in a text cue the reader that a 
new temporal setting has occurred and that previous 
information may have to be discarded, and that this 
process would result in longer reading times for lines of 
text containing time changes. The reading time data 
confirm this hypothesis, the time change sentences did produce 
significantly longer time latencies than sentences which 
did not contain such statements.
The experiment also investigated the effect of the 
magnitude of the implied time change. It was suggested 
that a large time change might result in more information 
being discarded, or make a new temporal setting more likely, 
or cause any such conceptual setting to be moved further 
along a time line model of the text. Thus a large time 
change statement was predicted to produce slower reading 
times than a smaller time change. The numerical pattern 
of results showed a trend in the predicted direction but 
the difference in reading times did not prove 
statistically significant.
The results support the hypothesis that time changes 
are cues to the reader that a new temporal setting has 
begun and that some earlier information may be regarded as
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no longer relevant. It appears in these texts that any 
time change has this effect and that the smaller time 
changes have just as marked an effect in slowing reading 
as the larger ones. It may be that in the quasi- 
historical texts used in this experiment any of the 
temporal statements, which were in terms of dates or ’x years 
later’ all changes implied new settings and information 
removal. The numerical trend however was for longer 
reading times to result from larger time changes, and it 
may be that some kind of mapping on a time line and 
movement along this continuum reflecting the size of the 
time change is involved. A more sensitive examination of 
this possibility would involve correlating the actual size 
of the time changes involved and the corresponding reading 
times. This procedure is described in Chapter 7,
Experiment I where a more discriminating categorization of 
time changes was possible.
The g e n e r a l  a i m  o f  t h e  p r e s e n t  e x p e r i m e n t  was  t o  t e s t  
t h e  f u n c t i o n  o f  t e m p o r a l  i n f o r m a t i o n .  The h y p o t h e s i s  was  
t h a t  t h e  r e a d i n g  t i m e  d a t a  r e f l e c t e d  i n c r e a s e d  p r o c e s s i n g  
l o a d  c a u s e d  by  t h e  c o n s t r u c t i o n  o f  new t e m p o r a l  s e t t i n g s  
f o l l o w i n g  t i m e  c h a n g e  s t a t e m e n t s  i n  t h e  t e x t .  Can 
a l t e r n a t i v e  m o d e l s  o f  c o m p r e h e n s i o n  a c c o u n t  f o r  t h e  d a t a ?
The m o d e l  o f  c o m p r e h e n s i o n  p r o p o s e d  by K i n t s c h  ( 1 9 7 4 )  
p r e d i c t s  t h a t  s e n t e n c e s  w h i c h  c o n t a i n  a l a r g e r  n u m b e r  o f  
p r o p o s i t i o n s  p r o d u c e  l o n g e r  r e a d i n g  t i m e s .  I n  t h i s  
e x p e r i m e n t  t h e  c o m p a r i s o n s  o f  t h e  e f f e c t  o f  t i m e  c h a n g e s  
a r e  made a r e  a c r o s s  d i f f e r e n t  s e n t e n c e s  and  as t h e  
p r o p o s i t i o n s  w e r e  n o t  c o n t r o l l e d  f o r  i n  t h e  c o n s t r u c t i o n
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of passages it is possible that different numbers of 
propositions are found in the lines of the text. This 
seems an unlikely explanation of the difference in reading 
times however, as an examination of the experimental 
passage on pages 76-77 shows. The time change lines do not 
seem to differ in the information content from the other 
lines in the passage, in the way that sentences containing 
many vs. few propositions described by Kintsch and his 
coworkers do.
Another counter to a prepositional argument is 
the length control used in the analysis of reading times.
The d i f f e r e n c e s  f o u n d  i n  r e a d i n g  t i m e s  w e r e  f o u n d  by  
c o m p a r i n g  r e a d i n g  r a t e s  p e r  l e t t e r  i n  e a c h  l i n e  o f  t e x t .
When r e a d i n g  r a t e s  p e r  l e t t e r  a r e  c a l c u l a t e d  i t  i s  
p r o b a b l e  t h a t  any  d i f f e r e n c e s  i n  t h e  n u m b e r  o f  
p r o p o s i t i o n s  w o u l d  be c o n t r o l l e d .  The p r o p o s i t i o n a l  
a c c o u n t  d o e s  n o t  seeem a v e r y  p r o b a b l e  e x p l a n a t i o n  o f  t h e  
o b s e r v e d  d i f f e r e n c e s  i n  r e a d i n g  r a t e s .
The experimental results can be explained by 
considering either the construction of new temporal 
setting and associated information updating. The
results are also compatible with a time line models such
as that proposed by Miller & Johnson Laird described in 
Chapter 3. In this model, the time line is seen as a
conceptual continuum extending from the past through the
present, to the future. Temporal information in a 
sentence, such as verb tenses map the representation of a 
sentence on to the time line. The reader can 
conceptually move along the time line where temporal
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expressions or information indicate such a move is 
appropriate.
In the passage shown on pages 76-77 this model would 
suggest that the first sentence would be mapped on to the 
time line at some point, probably equivalent to the 
present time due to the present tense of the verb. This 
would also be the case for lines two and three. Line 
four however, contains an explicit temporal statement 
(either 'in 1550’ or ’in 1875') which would cause the 
representation of this line to be located at an earlier 
point on the time line.' The distance from the initial 
mapping point would presumably be greater where the date 
mentioned is more distant in time.
Although Miller and Johnson-Laird do not discuss how 
such temporal mappings would affect reading times, a 
plausible extension of their arguement might include 
predicting an Increased reading time where a temporal 
mapping has to be made at a different location on the time 
line as is the case in this experiment when the reader 
comes to those lines with explicit temporal expressions 
which indicate a time change has occurred. The reading 
time differences may indicate that any relocation is a time 
consuming process for the reader as both time change 
conditions produced increased times. This relocation 
explanation would account for the difference as would 
the construction of a new temporal setting which was 
suggested earlier.
The time line would also explain any increase found 
in the larger time change condition, for the further along the
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c o n t i n u u m  a r e l o c a t i o n  h a s  t o  be made t h e  l o n g e r  t h i s  
p r o c e s s  m i g h t  be e x p e c t e d  t o  t a k e .  As t h e  e x p e r i m e n t  i s  r a t h e r  
i n c o n c l u s i v e  on t h e  e f f e c t  o f  m a g n i t u d e  o f  t h e  t i m e  
c h a n g e s  t h i s  e x p l a n a t i o n  c a n n o t  be c o n f i r m e d .  As n o t e d  
a b o v e ,  t o  s e p a r a t e  t h e  t i m e  l i n e  and t e m p o r a l  s e t t i n g  
e x p l a n a t i o n s ,  f u r t h e r  m o r e  s e n s i t i v e  m a n i p u l a t i o n  o f  t h e  
s i z e  o f  t h e  t i m e  c h a n g e s  and  t h e  c o r r e s p o n d i n g  r e a d i n g  
t i m e s  w o u l d  be r e q u i r e d .
F r om t h i s  e x p e r i m e n t  i s  seems  t h a t ,  as i n d i c a t e d  i n  
t h e  s t u d y  o f  p a r a g r a p h i n g ,  t h e  p r e s e n c e  o f  t e m p o r a l  i n f o r m a t i o n  
a f f e c t s  t e x t  p r o c e s s i n g .  Whe r e  t i m e  c h a n g e s  o c c u r  i n  a 
p a s s a g e  r e a d i n g  t i m e s  i n c r e a s e  and  t h e r e  i s  a t r e n d  t h a t  
t h i s  i n c r e a s e  i s  g r e a t e r  w h e r e  t h e  t i m e  c h a n g e s  a r e  l a r g e .
T h i s  a p p e a r s  t o  s u p p o r t  t h e  h y p o t h e s i s  s t a t e d  a t  t h e  
s t a r t  o f  t h i s  C h a p t e r ,  t h a t  t h e  f u n c t i o n  o f  t e m p o r a l  
i n f o r m a t i o n  wa s  t o  d i v i d e  a s e c t i o n  o f  p r o s e  i n t o  s m a l l e r  
i n t e g r a t e d  u n i t s  s h a r i n g  a common t e m p o r a l  s e t t i n g  and a c t  
a s  a c u e  t h a t  s om e  o f  e a r l i e r  i n f o r m a t i o n  may no l o n g e r  be  
r e l e v a n t .  The e x p e r i m e n t a l  r e s u l t s  h o w e v e r  c a n n o t  
d i s t i n g u i s h  t h i s  v i e w  f r o m  an e x p l a n a t i o n  on c o n c e p t u a l  
m a p p i n g s  o f  e v e n t s  on t o  a t i m e  l i n e .
A f u r t h e r  e x p e r i m e n t  was  c o n d u c t e d  w h i c h  i n v e s t i g a t e d  
t e x t  p r o c e s s i n g  and t e m p o r a l  i n f o r m a t i o n .  T h i s  
e x p e r i m e n t  i n v e s t i g a t e d  t h e  r o l e  o f  t i m e  s t a t e m e n t s  on t h e  
i n t e g r a t i o n  o f  i n f o r m a t i o n ,  as e x e m p l i f i e d  by  t h e  p r o c e s s  
o f  r e f e r e n c e  r e s o l u t i o n .  The h y p o t h e s i s  i s  t h a t  i f  t i m e  
c h a n g e s  c u e  t h e  r e a d e r  t h a t  a new s e t t i n g  i s  i n  o p e r a t i o n  
and  e a r l i e r  i n f o r m a t i o n  i s  no l o n g e r  r e l e v a n t  t h e n  
r e f e r e n c e s  t o  t h i s  e a r l i e r  i n f o r m a t i o n  w i l l  be l e s s  r a p i d
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f o l l o w i n g  s u c h  a t e m p o r a l  c u e .
The f u n c t i o n  o f  t e m p o r a l  s t a t e m e n t s  i n  c o m p r e h e n s i o n  
t h e n  w i l l  be t e s t e d  by  c o m p a r i n g  r e a d i n g  t i m e s  f o r  l i n e s  
o f  t e x t  c o n t a i n i n g  t i m e  c h a n g e s  w i t h  l i n e s  o f  t e x t  n o t  
c o n t a i n i n g  s u c h  i n f o r m a t i o n .  The p r e d i c t i o n  i s  t h a t  t i m e  
c h a n g e s  w i l l  r e s u l t  i n  s l o w e r  r e a d i n g  t i m e s .  The r e a d i n g  
t i m e s  w i l l  be c o m p a r e d  w h e r e  l i n e s  o f  t e x t  c o n t a i n  s m a l l  
t i m e  c h a n g e s  and  w h e r e  t h e y  c o n t a i n  l a r g e  t i m e  c h a n g e s .
The p r e d i c t i o n  i s  t h a t  l a r g e  t i m e  c h a n g e s  w i l l  p r o d u c e  
s l o w e r  r e a d i n g  t i m e s .  The a c c e s s i b i l i t y  o f  i n f o r m a t i o n  
f o l l o w i n g  s m a l l  and l a r g e  t i m e  c h a n g e s  w i l l  be m e a s u r e d  by  
c o m p a r i n g  r e a d i n g  t i m e s  f o r  s e n t e n c e s  c o n t a i n i n g  p r o n o u n s  
w h i c h  r e f e r  t o  i n f o r m a t i o n  p r i o r  t o  t h e  t i m e  c h a n g e .  The 
p r e d i c t i o n  i s  t h a t  r e a d i n g  t i m e s  w i l l  be s l o w e r  f o l l o w i n g  
a l a r g e  t i m e  c h a n g e ,  A f u r t h e r  t e s t  o f  i n f o r m a t i o n  
a c c e s s i b i l i t y  w i l l  be made by  c o m p a r i n g  q u e s t i o n  a n s w e r i n g  
t i m e s  i n  t h e  t w o  t i m e  c o n d i t i o n s .  Q u e s t i o n s  a r e  p r e d i c t e d  
t o  be a n s w e r e d  m o r e  s l o w l y  when a l a r g e  t i m e  c h a n g e  o c c u r s  
b e t w e e n  t h e  p e r t i n e n t  i n f o r m a t i o n  and t h e  q u e s t i o n  i t s e l f ,
lüperiraerîl II
InlrgductloD
E x p e r i m e n t  I  u s e d  c o m p l e x  p a s s a g e s  i n  t h e  
c o m p r e h e n s i o n  t a s k  and y i e l d e d  d a t a  w h i c h  r e f l e c t e d  on t h e  
g e n e r a l  f e a t u r e s  o f  t e x t  p r o c e s s i n g  and t e m p o r a l  
i n f o r m a t i o n .  I n  t h e  p r e s e n t  e x p e r i m e n t  t h e  a i m  was  t o  
e x a m i n e  i n  d e t a i l  t h e  f u n c t i o n  and p r o c e s s i n g  o f  t i m e  
c h a n g e s  i n  t e x t .
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To do t h i s  a n u m b e r  o f  s h o r t  s i m p l e  t e x t s  w e r e  
g e n e r a t e d .  I n  s i m p l e  t e x t s  i t  was  h op e d  t h a t  t h e r e  w o u l d  
be f e w e r  f a c t o r s  e x t r a n e o u s  t o  t h e  e x p e r i m e n t a l  v a r i a b l e s  
t o  a f f e c t  p r o c e s s i n g .  I n  p a r t i c u l a r  t h e  p a s s a g e s  w e r e  
n o n - h i s t o r i c a l  n a r r a t i v e s  w h e r e  t h e  t i m e  c h a n g e s  w e r e  
c a t e g o r i z e d  n o t  i n  t e r m s  o f  c e n t u r i e s  b u t  i n  r e l a t i o n  t o  
t h e  e v e r y d a y  e v e n t s  d e s c r i b e d .
I n  t h i s  e x p e r i m e n t  t h e  s m a l l  t i m e  c h a n g e s  a r e  
p r e d i c t e d  t o  be  s u f f i c i e n t l y  s m a l l c i n d s o i e s s  l i k e l y  t o  c u e  a 
new t e m p o r a l  s e t t i n g  and  h e n c e  a r e  e x p e c t e d  t o  h a v e  l e s s  
e f f e c t  on r e a d i n g  t i m e s .  The e x p e r i m e n t  a l s o  a i m s  t o  
t e s t  t h e  h y o t h e s i s  t h a t  a t i m e  c h a n g e  may c a u s e  
i n f o r m a t i o n  t o  be d r o p p e d  as no l o n g e r  r e l e v a n t  i n  t h e  new 
s e t t i n g .  To t e s t  t h i s  t h e  a c c e s s i b i l i t y  o f  p r e v i o u s  
i n f o r m a t i o n  w i l l  be m e a s u r e d  by  t h e  e as e  and  s p e e d  w i t h  
w h i c h  r e f e r e n c e s  can  be made t o  p r e v i o u s  i n f o r m a t i o n  
f o l l o w i n g  a t i m e  c h a n g e  and t h e  t i m e  t a k e n  t o  r e t r i e v e  
s u c h  i n f o r m a t i o n  t o  a n s w e r  q u e s t i o n s  a b o u t  t h e  p a s s a g e  
f o l l o w i n g  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s .  A g a i n  s m a l l  
t i m e  c h a n g e s  a r e  e x p e c t e d  t o  h a v e  l e s s  e f f e c t  on 
i n f o r m a t i o n  a c c e s s i b i l i t y ,
Method
T w e n t y  e i g h t  u n d e r g r a d u t e  v o l u n t e e r s  a c t e d  as 
s u b j e c t s  i n  t h e  e x p e r i m e n t ,  and t h e  s e l f - p a c e d  r e a d i n g  
p a r a d i g m ,  d e s c r i b e d  i n  E x p e r i m e n t  I  was u s e d .
M a t e r i a l s  ajQd D e s i g n
F o u r t e e n  s h o r t  p a s s a g e s  w e r e  used  i n  t h e  e x p e r i m e n t .
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T h e s e  p a s s a g e s  w e r e  f o u r  l i n e s  l o n g  and c o n t a i n e d  t h e  
f o l l o w i n g  f e a t u r e s .  I n  t h e  f i r s t  l i n e  one  m a i n  c h a r a c t e r  
i s  d e s c r i b e d .  I n  t h e  t h i r d  l i n e  t h e r e  i s  an e x p l i c i t
t i m e  c h a n g e .  I n  t h e  f o u r t h  l i n e  a p r o n o u n  o c c u r s  w h i c h
r e f e r s  t o  an e n t i t y  m e n t i o n e d  b e f o r e  t h e  t i m e  c h a n g e .
The p a s s a g e s  a r e  e a c h  f o l l o w e d  by one q u e s t i o n  w h i c h  
c o n t a i n s  i n f o r m a t i o n  c o n c e r n e d  w i t h  t h e  f i r s t  l i n e  o f  t h e  
p a s s a g e .
F o r  e x a m p l e
" T h e  p i l o t  b a n k e d  t h e  p l a n e  o u t  o f  t h e  c l o u d s .
He c h e c k e d  h i s  i n s t r u m e n t s  t o  see  t h a t  a l l  was w e l l .
The f i g h t  had begun  h a l f  an h o u r  a g o .
A t  t a k e - o f f  he had  b ee n  w o r r i e d  a b o u t  t h e  w e a t h e r .
Q u e s t i o n s  * *
Was t h e  p i l o t  l a n d i n g  t h e  p l a n e ? "
The e x p e r i m e n t  was  r u n  i n  t w o  g r o u p s .  The f i r s t  
g r o u p  o f  f o u r t e e n  s u b j e c t s  w o u l d  r e c e i v e  t h e  p a s s a g e  s h ow n  
a b o v e .  The s e c o n d  g r o u p  w o u l d  r e c e i v e  t h e  same p a s s a g e  
w i t h  t h e  t i m e  c h a n g e  and q u e s t i o n  m o d i f i e d .
" T h e  p i l o t  b a n k e d  t h e  p l a n e  o u t  o f  t h e  c l o u d s .
He c h e c k e d  h i s  i n s t r u m e n t s  t o  see t h a t  a l l  was w e l l .
The f l i g h t  had  b e g u n  t h i r t y  h o u r s  a g o .
A t  t a k e - o f f  he had  been  w o r r i e d  a b o u t  t h e  w e a t h e r .
Q u e s t i o n s
Was t h e  p i l o t  l a n d i n g  t h e  p l a n e ? "
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T i m e  c h a n g e  c o n d i t i o n  was  c o u n t e r b a l a n c e d  a c r o s s  s u b j e c t  
g r o u p s .  A f u l l  l i s t  o f  t h e  p a s s a g e s  used  i n  t h e  
e x p e r i m e n t  i s  shown i n  A p p e n d i x  5
Results
The mean r e a d i n g  r a t e s  o f  r e a d i n g  t i m e s  f o r  eac h  
s u b j e c t  f o r  s e n t e n c e  t w o ,  and f o r  s e n t e n c e  t h r e e  i n  s m a l l  
and l a r g e  t i m e  c h a n g e  c o n d i t i o n s  w e r e  c a l c u l a t e d .  Th es e  
r e s u l t s  a r e  s h ow n  i n  F i g u r e  4 ,2 .  An a n a l y s i s  o f  v a r i a n c e  
was  p e r f o r m e d  on t h i s  d a t a  t r e a t i n g  s u b j e c t  g r o u p  and  t i m e  
c h a n g e  c o n d i t i o n  as  f i x e d  f a c t o r s  and s u b j e c t s  as  a r a n d o m  
f a c t o r .  N e i t h e r  s u b j e c t  g r o u p ,  t i m e  c h a n g e  c o n d i t i o n  n o r  
t h e  g r o u p  x t i m e  i n t e r a c t i o n  was  s i g n i f i c a n t  (F ( 1 ,  26 )  = 
1 . 8 3 ,  p > . 0 5 ,  F ( 1 ,  2 6 )  = .65, P > .05, F ( 2 ,  5 2 )  = 0 , 1 8  
n , s ,  r e s p e c t i v e l y ) .
The d a t a  w e r e  a l s o  a n a l y s e d  by m a t e r i a l s  c o l l a p s i n g  
a c r o s s  s u b j e c t s .  A one  way  a n a l y s i s  o f  v a r i a n c e  t r e a t i n g  
t i m e  c h a n g e  c o n d i t i o n ,  a b s e n t ,  s m a l l  and l a r g e  i n  e a c h  o f  
t h e  f o u r t e e n  p a s s a g e s  as  t h e  m a i n  e f f e c t ,  a g a i n  s h o w ed  no 
s i g n i f i c a n t  d i f f e r e n c e s  (F  ( 2 ,  26 )  = 0 . 1 4  n . s . ) .
The mean r e a d i n g  r a t e s  w e r e  c a l c u l a t e d  f o r  s e n t e n c e  
f o u r  c o n t a i n i n g  t h e  p r o n o u n  r e f e r e n c e s ,  f o r  e a c h  s u b j e c t  i n  
t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s .  A g a i n  s u b j e c t  g r o u p  and 
t i m e  c h a n g e  w e r e  t r e a t e d  as  f i x e d  e f f e c t s  w i t h  s u b j e c t s  as 
a r a n d o m  e f f e c t ;  t h e  a n a l y s i s  s h o w e d  a s i g n i f i c a n t  m a i n  
e f f e c t  o f  t i m e  c h a n g e  (F ( 1 ,  2 6) = 8 . 6 ,  p < , 0 1 ) ,
The s e n t e n c e s  c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  w e r e  r e a d  m o r e  
s l o w l y  f o l l o w i n g  a s m a l l  t i m e  c h a n g e .  The d a t a  w e r e  a l s o
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A.2 R e a d i n g  R a te s  for s e n t e n c e s  i n  E x p e r i m e n t  II
a c o m p a r i s o n  o f  t h e  e f f e c t  o f  t i m e  c h a n g e s .
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a n a l y s e d  by  m a t e r i a l s  c o l l a p s i n g  a c r o s s  s u b j e c t s  f o r  e a c h  
o f  t h e  f o u r t e e n  p a s s a g e s .  I n  t h i s  a n a l y s i s  t h e r e  was  no 
m a i n  e f f e c t  o f  t i m e  c h a n g e  c o n d i t i o n  (F ( 1 , 13) = 1 . 5 0 ,  p : 
0 . 2 4 ) .
Mean q u e s t i o n  a n s w e r i n g  t i m e s  f o l l o w i n g  e a c h  t i m e  
c h a n g e  c o n d i t i o n  i n  t h e  t e x t s  w e r e  c a l c u l a t e d  f o r  eac h  
s u b j e c t  and a t w o  way  a n a l y s i s  o f  v a r i a n c e  was p e r f o r m e d  
on t h e  d a t a  t r e a t i n g  s u b j e c t  g r o u p  and t i m e  c h a n g e  
c o n d i t i o n  as  f i x e d  t r e a t m e n t  f a c t o r s  and s u b j e c t s  as a 
r a nd o m f a c t o r .
T i m e  c h a n g e  c o n d i t i o n  was  a s i g n i f i c a n t  m a i n  e f f e c t  
b u t  n e i t h e r  s u b j e c t  g r o u p  n o r  t h e  s u b j e c t  g r o u p  x t i m e  
i n t e r a c t i o n  w a s  s i g n i f i c a n t  (F  ( 1 ,  2 6 )  = 7 . 5 2 ,  p < 0 . 0 1 ,  F 
( 2 ,  2 6 )  = 0 . 4 8  n . s .  F ( 1 ,  2 6 )  = 0 . 2 7  n . s .  t i m e ,  S u b j e c t  
G r o up  and  T i m e  x G r o u p ,  r e s p e c t i v e l y ) .  The q u e s t i o n  
a n s w e r i n g  d a t a  was  a l s o  a n a l y s e d ,  c o m p a r i n g  mean q u e s t i o n  
a n s w e r i n g  t i m e s  f o l l o w i n g  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s  
f o r  e ac h  p a s s a g e  c o l l a p s i n g  a c r o s s  s u b j e c t s ,  A one way  
a n a l y s i s  o f  v a r i a n c e  p e r f o r m e d  on t h i s  d a t a  s h ow ed  a 
s i g n i f i c a n t  m a i n  e f f e c t  o f  t i m e  c h a n g e  c o n d i t i o n  (F ( 1 ,
13)  = 4 . 1 6 ,  p < . 0 5 )  F 2 ( M i n  F ’ = 2. 69  n . s . ) .
Q u e s t i o n s  w e r e  a n s w e r e d  m o r e  s l o w l y  f o l l o w i n g  a 
p a s s a g e  c o n t a i n i n g  l a r g e  t i m e  c h a n g e s .  The a n a l y s i s  o f  
t h e  r e s u l t s  a r e  shown i n  A p p e n d i x  B,
Discussion
The r e s u l t s  o f  t h i s  e x p e r i m e n t  do n o t  c o n f i r m  
t h e  p r e d i c t i o n s  made c o n c e r n i n g  t h e  e f f e c t s  o f  t i m e  
c h a n g e s  on t e x t  p r o c e s s i n g .  The h y p o t h e s e s  w h i c h  t h i s
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e x p e r i m e n t  was  i n t e n d e d  t o  t e s t  w i l l  be r e c o n s i d e r e d  i n  
t h e  l i g h t  o f  t h e  r e s u l t s  o f  t h e  e x p e r i m e n t s .
D e a c | i n £  T i ^ c  E f f e c t s  X c r  l i m e  Change S e n t e n c e  
z  M e t h o d o l o g i c a l  P r o b l e m s
S e n t e n c e s  c o n t a i n i n g  t i m e  c h a n g e  i n f o r m a t i o n  w e r e  
p r e d i c t e d  t o  c ue  t h e  r e a d e r  t h a t  a new t e m p o r a l  s e t t i n g  
had  b e g u n .  T h i s  p r o c e s s  was e x p e c t e d  t o  i n c r e a s e ,  t h e  
p r o c e s s i n g  l o a d  f o r  t h e  r e a d e r  and so be r e f l e c t e d  i n  
i n c r e a s e d  r e a d i n g  t i m e s  f o r  t h e s e  l i n e s  o f  t e x t .  The 
e x p e r i m e n t  s h o w ed  no e f f e c t  o f  t i m e  c h a n g e  on r e a d i n g  
r a t e .  The c o m p a r i s o n  o f  s e n t e n c e s  w i t h  and w i t h o u t  t i m e  
c h a n g e  i n f o r m a t i o n ,  wa s  made b e t w e e n  d i f f e r e n t  s e n t e n c e s  
t h e  c o n t e n t s  o f  w h i c h  c o u l d  h a v e  u n k n o w n  e f f e c t s  on 
r e a d i n g  r a t e .  T h i s  may be one  e x p l a n a t i o n  o f  t h e  
u n e x p e c t e d  r e s u l t  o f  E x p e r i m e n t  I I  b u t  why  a s i m i l a r  
c o m p a r i s o n  i n  E x p e r i m e n t  I  s h o u l d  h av e  b e e n  e f f e c t i v e  
w i l l  be d i s c u s s e d  b e l o w .
The o t h e r  i n t e r e s t i n g  c o m p a r i s o n  o f  t h e  r e a d i n g  r a t e s  
f o r  t h e  t i m e  c h a n g e  s e n t e n c e s ,  was  b e t w e e n  e ac h  s e n t e n c e  
c o n t a i n i n g  a s m a l l  t i m e  c h a n g e  and t h e  same s e n t e n c e  
c o n t a i n i n g  a l a r g e  t i m e  c h a n g e .  The r e s u l t s  o f  t h e  
e x p e r i m e n t  d i d  n o t  c o n f i r m  t h e  p r e d i c t i o n  t h a t  l a r g e  t i m e  
c h a n g e s  w o u l d  l e a d  t o  s l o w e r  r e a d i n g  r a t e s .  A s e c o n d  
m e t h o d o l o g i c a l  p r o b l e m ,  may e x p l a i n  t h i s  u n e x p e c t e d  
r e s u l t .  The  t i m e  c h a n g e s  i n  t h e  e x p e r i m e n t a l  t e x t s  w e r e  
c a t e g o r i z e d  as  s m a l l  and l a r g e  on a p u r e l y  i n t u i t i v e  
b a s i s .  No s y s t e m a t i c  c a t e g o r i z a t i o n  o f  t h e  s i z e  o f  t i m e  
c h a n g e s  was made,  n o r  was  t h e  s m a l l / l a r g e  d i s t i n c t i o n  h e l d
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c o n s t a n t  a c r o s s  d i f f e r e n t  t e x t s ,  t h u s  a c h a n g e  s u c h  as 
" t h i r t y  h o u r s "  r e p r e s e n t e d  a ' l a r g e '  t i m e  c h a n g e  i n  a t e x t  
c o n c e r n i n g  f l i g h t s  b u t  t h i s  was  s m a l l e r  t h a n  many o f  t h e  
' s m a l l '  c h a n g e s  i n  o t h e r  t e x t s .  Th es e  p r o b l e m s  o f  
c a t e g o r i z a t i o n  may w e l l  l e a d  t o  i n c r e a s e d  v a r i a n c e  and 
h e n c e  o b s c u r e  t h e  r e l a t i o n s h i p  b e t w e e n  t i m e  c h a n g e  and 
r e a d i n g  r a t e .
I n  C h a p t e r  6 a m e t h o d  was  d e v e l o p e d  t o  e s t a b l i s h  
t i m e  n o r m s  f o r  u se  i n  e x p e r i m e n t a l  t e x t s  and t h i s  p r o b l e m  
o f  t h e  s i z e  o f  t h e  t i m e  c h a n g e s  w i l l  be  d i s c u s s e d  f u r t h e r  
i n  t h a t  C h a p t e r .
R e a d i n g  Tgrags f ^ r  Pgo g pu n  R p f e g p g c e  S e n i e g c p s
E x p e r i m e n t  I I  was  d e s i g n e d  t o  t e s t  t h e  h y p o t h e s i s  
t h a t  one c o n s e q u e n c e  o f  t h e  e s t a b l i s h m e n t  o f  a new 
t e m p o r a l  s e t t i n g  i s  t h a t  e n t i t i e s  i n  a t e x t  w h i c h  p r e c e d e  
t h e  t i m e  c h a n g e  bec o me  l e s s  a c c e s s i b l e .  T h i s  i n  t u r n  i s  
p r e d i c t e d  t o  l e a d  t o  s l o w e r  r e a d i n g  r a t e s  f o r  s e n t e n c e s  
w h i c h  c o n t a i n  p r o n o u n  r e f e r e n c e s  whose  a n t e c e d e n t s  p r e c e d e  
t h e  t i m e  c h a n g e  s e n t e n c e .  T h i s  e f f e c t  was  p r e d i c t e d  t o  
be mo r e  m a r k e d  w h e r e  t h e  t i m e  c h a n g e  was l a r g e .
The r e s u l t s  o f  t h e  e x p e r i m e n t  s u g g e s t e d  t h a t  p r o n o u n  
r e f e r e n c e s  w e r e  r e s o l v e d  m o r e  s l o w l y  f o l l o w i n g  a s m a l l  
r a t h e r  t h a n  a l a r g e  t i m e  c h a n g e .  T h i s  was  an u n e x p e c t e d  
f i n d i n g  b u t  n o t  e n t i r e l y  i n c o m p a t i b l e  w i t h  t h e  g e n e r a l  
c o n c e p t s  d e v e l o p e d  i n  C h a p t e r  2 w h e r e  i t  was  s u g g e s t e d  
t h a t  t i m e  c h a n g e s  c u e s  a r e a d e r  b o t h  t h a t  a new 
t e m p o r a l  s e t t i n g  h a s  b e g u n  a n d  t h a t  s ome  o f  t h e  p r e v i o u s  
i n f o r m a t i o n  i n  a t e x t  may be no l o n g e r  r e l e v a n t .  I n  t h e
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t e x t s  used  i n  E x p e r i m e n t  I I  i f  t h e  t i m e  c h a n g e s  
p a r t i c u l a r l y  t h e  l a r g e  t i m e ,  c h a n g e s  t h e  r e a d e r  t o  r e g a r d  
some o f  t h e  p r e v i o u s  i n f o r m a t i o n  as no l o n g e r  r e l e v a n t ,  
t h e  r e a d e r  may r e t a i n  o n l y  t h e  m o s t  i m p o r t a n t  i t e m s  o f  
i n f o r m a t i o n .  The o n l y  c h a r a c t e r  i n  t h e  s t o r y  seems 
l i a b l e  t o  be  t r e a t e d  as  s u c h  a f e a t u r e  b u t  s o me  o f  t h e  
o t h e r  i t e m s  o f  i n f o r m a t i o n  may be d i s r e g a r d e d  f o l l o w i n g  
t h e  time c h a n g e .
T h i s  i n  e f f e c t  may s i m p l i f y  t h e  e x p e r i m e n t a l  t e x t s  as 
t h e r e  i s  so  l i t t l e  i n f o r m a t i o n  t o  be  r e t a i n e d  i n  t h e  new 
t e m p o r a l  s e t t i n g ,  A p r o n o u n  r e f e r e n c e  may w e l l  be 
r e s o l v e d  v e r y  e a s i l y  and s p e e d i l y  i f  t h i s  p r o c e s s  i n v o l v e s  
c h e c k i n g  t h e  p o o l  o f  r e t a i n e d  i n f o r m a t i o n  f o r  p o s s i b l e  
a n t e c e d e n t s  f o r  t h e  p r o n o u n s  and t h i s  p o o l  i s  s m a l l e r  
w h e r e  a l a r g e  t i m e  c h a n g e  h a s  r e d u c e d  t h e  a m o u n t  o f  t h i s  
i n f o r m a t i o n .
I n  C h a p t e r  7 t e x t s  w e r e  d i l v i s e d  w h i c h  c o n t a i n e d  mo re  
t h a n  one c h a r a c t e r  o f  d i f f e r e n t  d e g r e e s  o f  r e l e v a n c e  t o  
t h e  t e x t  t o  t e s t  t h e s e  e x p i r a t i o n s .
â u e ^ i i o n  An^M^LlnE T i m ^ s  j n d  l i l Q e  Changes
E x p e r i m e n t  I I  was  d e s i g n e d  t o  t e s t  t h e  a c c e s s i b i l i t y  
o f  i n f o r m a t i o n  f o l l o w i n g  t i m e  c h a n g e s  b o t h  by  p r o n o u n  
r e s o l u t i o n  and  q u e s t i o n  a n s w e r i n g  t i m e s .  The q u e s t i o n  
a n s w e r i n g  d a t a  d i d  c o n f i r m  t h e  h y p o t h e s i s  t h a t  a l a r g e  
t i m e  c h a n g e  w o u l d  r e s u l t  i n  l o n g e r  q u e s t i o n  a n s w e r i n g  
t i m e s .  I t  was  s u g g e s t e d  t h a t  t h i s  w o u l d  h a p p e n  b e c a u s e  
t h e  l a r g e  t i m e  c h a n g e  w o u l d  e i t h e r  be m o r e  l i a b l e  t o  
i n i t i a t e  a new t e m p o r a l  t h a n  a s m a l l e r  c h a n g e  o r  t h a t  a
91
l a r g e  t i m e  c h a n g e  w o u l d  c a u s e  t h e  e v e n t s  d e s c r i b e d  t o  be 
m a p p e d  on t o  a c o n c e p t u a l  t i m e  l i n e  a t  a m o r e  d i s t a n t  
p o i n t  t h a n  a s m a l l e r  t i m e  c h a n g e .  E i t h e r  e x p l a n a t i o n  
c o u l d  c a u s e  i n f o r m a t i o n  w h i c h  p r o c e e d e d  t h e  c h a n g e  t o  be 
l e s s  a c c e s s i b l e  and h e n c e  r e t r i e v a l  t i m e s  w o u l d  be l o n g e r  
i n  t h i s  c o n d i t i o n .
The q u e s t i o n  a n s w e r i n g  t i m e s  a l t h o u g h  p r o v i d i n g  
s u p p o r t i n g  e v i d e n c e  f o r  t h i s  m o d e l ,  a p p a r e n t l y  c o n t r a d i c t  
t h e  r e s u l t s  o f  t h e  r e a d i n g  r a t e s  f o r  p r o n o u n  r e f e r e n c e  
s e n t e n c e s .  One p o s s i b l e  e x p l a n a t i o n  w h i c h  was  s u g g e s t e d  
was  t h a t  t h e  s p e e d  o f  r e s o l v i n g  p r o n o u n  r e f e r e n c e s  
f o l l o w i n g  a l a r g e  t i m e  c h a n g e  r e s u l t e d  i n  l i t t l e  
i n f o r m a t i o n  a p a r t  f r o m  t h e  m a i n  c h a r a c t e r  r e m a i n i n g  
r e l e v a n t .  The r e d u c t i o n  i n  i n f o r m a t i o n  m e a n t  t h a t  f e w e r  
p o s s i b l e  a n t e c e d e n t s  f o r  t h e  p r o n o u n  had  t o  be c h e c k e d  and 
t h e  c o r r e c t  a n t e c e d e n t ,  t h e  m a i n  c h a r a c t e r ,  was  f o u n d  m o r e  
q u i c k l y  i n  t h i s  t i m e  c h a n g e  c o n d i t i o n .
I n  f a c t ,  t h e  q u e s t i o n  a n s w e r i n g  d a t a  i s  c o m p a t i b l e  
w i t h  t h i s  a c c o u n t .  The q u e s t i o n s  f o l l o w i n g  e a c h  t e x t  
r e q u i r e d  t h e  r e a d e r  t o  v e r i f y  i n f o r m a t i o n  a t t a c h e d  t o  t h e  
m a i n  c h a r a c t e r .  F o r  e x a m p l e ,  i n  a n s w e r i n g  t h e  q u e s t i o n  
"Was P a u l  v a r n i s h i n g  h i s  b o a t ? " ,  t h e  r e a d e r  n o t  o n l y  h a s  
t o  f i n d  t h e  i n t e n d e d  a n t e c e d e n t  o f  t h e  r e f e r r i n g  
e x p r e s s i o n  ’ P a u l ’ b u t  h a s  t o  c h e c k  t h e  p r e d i c a t i o n  
i n f o r m a t i o n  a t t a c h e d  t o  t h i s  t o  s e e  i f  t h e  r e s t  o f  t h e  
q u e s t i o n  i s  c o r r e c t .  I f  t h i s  p r e d i c a t e  i n f o r m a t i o n  i s  
t h e  k i n d  o f  d e t a i l  w h i c h  a l a r g e  t i m e  c h a n g e  c u e s  as  
p o s s i b l y  no l o n g e r  r e l e v a n t  t h e n  t h i s  may be l e s s  
a c c e s s i b l e  f o l l o w i n g  s u c h  a cue  w h i l s t  t h e  r e p r e s e n t a t i o n
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o f  t h e  m a i n  c h a r a c t e r  h i m s e l f  m i g h t  be v e r y  q u i c k l y  
l o c a t e d  a s  i t  w i l l  r e m a i n  a c t i v e  i n  t h e  r e a d e r s ’ m o d e l  o f  
t h e  t e x t .
G e n e r a l  D i s c u s a l o i ]
F o l l o w i n g  t h e  p a r a g r a p h  s t u d i e s  d e s c r i b e d  i n  C h a p t e r  
2 and e x p e r i m e n t  I  i n  t h i s  C h a p t e r  i t  was s u g g e s t e d  
t h a t  t e m p o r a l  i n f o r m a t i o n  m i g h t  f u n c t i o n  as b o u n d a r i e s  
w h i c h  d i v i d e  c o n t i n u o u s  p r o s e  i n t o  s m a l l e r  u n i t s  s h a r i n g  a 
t e m p o r a l  s e t t i n g .  An e x p l i c i t  s t a t e m e n t  o f  t e m p o r a l  
i n f o r m a t i o n  c o u l d  a c t  as  a c ue  t h a t  a new t e m p o r a l  
s e t t i n g  was  i n  o p e r a t i o n  and t h a t  some o f  t h e  p r e v i o u s  
i n f o r m a t i o n  i n  t h e  t e x t  may no l o n g e r  be r e l e v a n t .
T h e  r e s u l t s  o f  t h e  l a s t  e x p e r i m e n t  a p p e a r  a t  f i r s t  t o  
r e f u t e  t h i s  s u g g e s t e d  r o l e  o f  t i m e  i n f o r m a t i o n .  I s  t h e r e  
a ny  r e a s o n  w h i c h  w o u l d  e x p l a i n  t h e  d i f f e r e n t  p a t t e r n  o f  
r e s u l t s  b e t w e e n  t h e s e  e x p e r i m e n t s  and w h i c h  w o u l d  s u g g e s t  
how i n v e s t i g a t i o n  m i g h t  c l a r i f y  t h e  r o l e  o f  t e m p o r a l  
i n f o r m a t i o n  i n  t e x t  c o m p r e h e n s i o n ?
One o b v i o u s  d i f f e r e n c e  b e t w e e n  t h e  e x p e r i m e n t a l  
m a t e r i a l s  i s  t h e  l e n g t h  o f  t h e  p a s s a g e  p r e s e n t e d  t o  t h e  
s u b j e c t s .  I n  t h e  p a r a g r a p h i n g  s t u d i e s  t h e  p a s s a g e  was 
l o n g  and o f  q u i t e  c o m p l e x  s t r u c t u r e .  The t e m p o r a l  
s t a t e m e n t s  c o u l d  be v e r y  u s e f u l  t o  t h e  r e a d e r  i n  d i v i d i n g  
t h i s  i n t o  s e p a r a t e  u n i t s  w h i c h  s h a r e  a common s e t t i n g .
The t e m p o r a l  i n f o r m a t i o n  c o u l d  be used  t o  h e l p  s i m p l i f y  
t h e  p r o c e s s i n g  o f  t h e  t e x t  by  d i v i d i n g  i n t o  s m a l l e r  and 
mo r e  m a n a g e a b l e  u n i t s .
S i m i l a r l y  i n  t h e  f i r s t  r e a d i n g  t i m e  e x p e r i m e n t  t h e
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t e m p o r a l  s t a t e m e n t s  i n  t h e  p a s s a g e  can be us ed  by  t h e  
r e a d e r  t o  d i v i d e  l o n g  p a s s a g e s  c o n t a i n i n g  a c o n t i n u o u s  
f l o w  o f  i n f o r m a t i o n  i n t o  s m a l l e r  u n i t s  w i t h  a common 
s e t t i n g  and f e w e r  i t e m s  o f  i n f o r m a t i o n  t o  i n t e g r a t e  a t  
o n c e .
I n  t h e s e  e x p e r i m e n t s  t h e  t e m p o r a l  i n f o r m a t i o n  
c an  a c t  as p r e v i o u s l y  d e s c r i b e d  by d i v i d i n g  a c o m p l e x  
p a s s a g e  c o n t a i n i n g  a l a r g e  a m o u n t  o f  i n f o r m a t i o n  i n t o  
d i f f e r e n t  t e m p o r a l  s e t t i n g s  and c u e i n g  some o f  t h e  
n u m e r o u s  i t e m s  o f  i n f o r m a t i o n  p r e c e d i n g  e a c h  t i m e  
s t a t e m e n t  as  no l o n g e r  r e l e v a n t .
I n  E x p e r i m e n t  I I  i n  t h i s  C h a p t e r  t h e  p a s s a g e s  w e r e  
o n l y  f o u r  l i n e s  l o n g  and c o n t a i n e d  o n l y  one  c h a r a c t e r ,  and 
w e r e  t h u s  much s h o r t e r  and s i m p l e r  t h a n  t h e  e a r l i e r  
e x p e r i m e n t a l  t e x t s .  I t  seems  p l a u s i b l e  t h a t  i n  s u c h  a 
p a s s a g e ,  a l t h o u g h  some i n f o r m a t i o n  may be cu ed  as p o s s i b l y  
no l o n g e r  r e l e v a n t  f o l l o w i n g  a t i m e  c h a n g e ,  t h e  i d e n t i t y  
o f  t h e  m a i n  c h a r a c t e r  w i l l  be r e t a i n e d  as t h e  m o s t  
i m p o r t a n t  e l e m e n t  o f  t h e  n a r r a t i v e .  The c o n t i n u a l  ease  
o f  r e f e r e n c i n g  t h i s  c h a r a c t e r  t h e r e f o r e  d o e s  n o t  
n e c e s s a r i l y  c o n t r a d i c t  t h e  t e m p o r a l  c u e - i n f o r m a t i o n  
r e a s s e s s m e n t  s u g g e s t i o n .  A l l  t h e  i m p o r t a n t  i n f o r m a t i o n  
c a n n o t  be d i s r e g a r d e d  by  t h e  r e a d e r  f o l l o w i n g  a t i m e  
c h a n g e  o r  t e m p o r a l  s t a t e m e n t s  w o u l d  n o t  a c t  as a i d s  t o  t h e  
r e a d e r  d u r i n g  c o m p r e h e n s i o n  b u t  as  c o m p l e t e  b r e a k s  i n  
p r o c e s s i n g .  F u r t h e r  i n v e s t i g a t i o n  o f  t h e  e f f e c t  o f  
t i m e  c h a n g e s  s h o u l d  e x a m i n e  eas e  o f  r e f e r e n c e  r e s o l u t i o n  
and a c c e s s i b i l i t y  o f  i n f o r m a t i o n  w h e r e  m o r e  t h a n  one 
c h a r a c t e r  i s  i n v o l v e d  p a r t i c u l a r l y  c h a r a c t e r s  who h av e
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d i f f e r e n t  p e r c e i v e d  r e l e v a n c e  o r  i m p o r t a n c e  i n  t h e  t e x t .
A n o t h e r  i m p o r t a n t  a s p e c t  o f  t h e  i n f l u e n c e  o f  t e m p o r a l  
i n f o r m a t i o n  h i g h l i g h t e d  by  t h e  u n e x p e c t e d  r e s u l t s  o f  
E x p e r i m e n t  I I ,  i s  t h e  q u e s t i o n  o f  t h e  m a g n i t u d e  o f  t h e  
t i m e  c h a n g e s  i n v o l v e d .  I n  t h e  p a r a g r a p h  s t u d i e s  t h e  t i m e  
c h a n g e s  w e r e  t h o s e  o r i g i n a l l y  c o n t a i n e d  i n  t h e  n a r r a t i v e .
T h e s e  d i f f e r e d  i n  s i z e  as t h e y  r e l a t e d  t o  t h e  i m p o r t a n t  
e v e n t s  i n  t h e  s t o r y .  I n  c o n s t r u c t i n g  a m o d e l  o f  t i m e  
c h a n g e s  i n  c o m p r e h e n s i o n ,  h o w e v e r  i t  i s  i m p o r t a n t  t o  
e s t a b l i s h  i f  a n y  t i m e  c h a n g e  i s  s i g n i f i c a n t  o r  i f  t h e  
m a g n i t u d e  o f  t h e  t i m e  c h a n g e  i s  i m p o r t a n t .  I t  h a s  been  
s u g g e s t e d  f o r  a v a r i e t y  o f  t h e o r e t i c a l  r e a s o n s ,  i n  t h i s  
C h a p t e r  t h a t  a l a r g e  t i m e  c h a n g e ,  i s  e x p e c t e d  t o  h a v e  a 
m o r e  p r o n o u n c e d  e f f e c t  o r  t e x t  p r o c e s s i n g .  I n  E x p e r i m e n t  
I ,  an i n s i g n i f i c a n t  t r e n d  i n  t h e  r e a d i n g  t i m e s  i n  t h i s  
d i r e c t i o n  was  o b s e r v e d .  I n  E x p r i m e n t  I I ,  s m a l l  t i m e  
c h a n g e s  r e s u l t e d  i n  s l o w e r  r e f e r e n c e  r e s o l u t i o n  t i m e s  b u t  
l a r ^ e t i m e  c h a n g e s  r e s u l t e d  i n  l o n g e r  q u e s t i o n  a n s w e r i n g  
t i m e s .
The p r o b l e m  i s  t h a t  t h e  d i f f e r e n t  s i z e s  o f  t i m e  
c h a n g e s ,  b o t h  i n  t h e  q u a s i  h i s t o r i c a l  p a s s a g e s  and t h e  
s h o r t  n a r r a t i v e s  a r e  d e f i n e d  i n t u i t i v e l y .  I f  t h e  e f f e c t  o f  t h e  
m a g n i t u d e  o f  t h e  t i m e  c h a n g e  i s  n o t  c l e a r  a n d  s i m p l e  t h e n  a 
m o re  s e n s i t i v e  c a t e g o r i z a t i o n  o f  t i m e  c h a n g e s  may be 
r e q u i r e d .  F o r  e x a m p l e  L i t t é r a l  ( 1 9 7 2 )  h a s  s u g g e s t e d  i n  
h i s  a c c o u n t  o f  t i m e  i n  New G u i n e a  n a r r a t i v e s ,  d e s c r i b e d  i n  
C h a p t e r  3 t h a t  t h e  l e n g t h  o f  t h e  r e l a t i v e  t i m e s  i n  
u n i m p o r t a n t  b u t  t h e  b o u n d a r i e s  o f  t h e  t i m e  p e r i o d s  i s  
c r i t i c a l .  I t  may be t h a t  i n  d e v i s i n g  s m a l l  and l a r g e
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t i m e  c h a n g e s  f o r  n a r r a t i v e  t e x t s ,  t h e  p e r c e i v e d  t i m e  
b o u n d a r i e s  f o r  e ac h  n a r r a t i v e  e v e n t  w i l l  h a v e  t o  be 
e s t a b l i s h e d  f r o m  g r o u p s  o f  r e a d e r s .
T h e  e x p e r i m e n t s  d e s c r i b e d  i n  C h a p t e r  6 a n d  7 a i m  t o  
t e s t  t h e s e  p o s s i b i l i t i e s ,  and t h u s  t o  c l a r i f y  t h e  a p p a r e n t  
c o n t r a d i c t i o f B  i n  t h e  r e s u l t s  o f  t h e  e x p e r i m e n t s  d e s c r i b e d  
i n  t h i s  C h a p t e r ,
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CHAPTER 3
A ü e v i e ü  o f  Som^ f o d ^ l s  o f  T e x t  
P r o c e s s i n g
I n  C h a p t e r  1, c o u i p r e h e n s i o n  was c o n s i d e r e d  i n  a 
g e n e r a l  way w i t h  r e f e r e n c e  t o  t h e  t y p e s  o f  p r o c e s s e s  s u c h  
as segmentation , i n t e g r a t i o n  and i n t e r p r e  t a t i o n  ' w h i c h  may 
v / e l l  be i n v o l v e d .  F o l l o w i n g  t h e  e x p e r i m e n t s  d e s c r i b e d  
in C h a p t e r  2,  t h e  r e s e a r c h  f o c u s e d  on the r o l e  of t i m e  
c h a n g e  i n f o r m a t i o n  d u r i n g  t h e  p r o c e s s  o f  c o m p r e h e n s i o n .
The e x p e r i m e n t s  d e s c r i b e d  i n  C h a p t e r  4 p r o d u c e d  r a t h e r  
i n c o n c l u s i v e  r e s u l t s  w i t h  a v e r y  s i m p l e  t e s t  o f  t h e  e f f e c t  
o f  t i  1,1 e changes on text p r o c e s s i n g .  I t  now seems 
a p p r o p r i a t e  t o  c o n s i d e r  r a t h e r  more d e t a i l e d  a c c o u n t s  of 
t e x t  p r o c e s s i n g  i n  an a t t e m p t  t o  p l a n  more s e n s i t i v e  
e x p e r i m e n t s  on t h e  e f f e c t  o f  t i m e  c h a n g e  i n f o r m a t i o n .
I n  g e n e r a l , p s y c h o l o g i c a l  a c c o u n t s  o f  c o m p r e h e n s i o n  
h a v e  n o t  c o n c e n t r a t e d  on t h e  a c t u a l  p r o c e s s i n g  o f  t h e  
text, b u t  h av e  b een  m o r e  c o n c e r n e d  w i t h  descriptive 
a c c o u n t s  o f  t h e  t e x t s  and t h e  i n f l u e n c e  o f  t h e  s t r u c t u r e  
o f  t h e  t e x t  on r e c a l l .  F o r  e x a m p l e  K i n t s c h  ( 1 9 7 4 )  has  
e x p l i c i t l y  s t a t e d  t h a t  h i s  p r o p o s i t i o n a 1 m o d e l  i s  n o t  
c o n c e r n e d  with t e x t  p r o c e s s i n g .  The story gr a r i i ma r  
t h e o r i s t s  s u c h  as B o w e r  ( 1 9 7 6 )  and T h o r n d y k c  ( 1 9 7 7 )  h av e  
c o n c e n t r a t e d  m a i n l y  on t h e  e f f e c t  o f  s t o r y  s t r u c t u r e  on 
r e c a l l  w i t h o u t  d e t a i l i n g  how t h e  s t r u c t u r e  might be used  
d u r i n g  p r o c e s s i n g .
R e s e a r c h e r s  i n  a r t i f i c i a l  i n t e l l i g e n c e  i n  t h e i r  
a t t e m p t s  t o  p r o d u c e  f u n c t i o n i n g  l a n g u a g e  understanding
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s y s t e m s  a r e  f o r c e d  t o  c o n s i d e r  t h e  a c t u a l  p r o c e s s i n g  o f  
t e x t s  i n  t h e i r  c o m p r e h e n s i o n  m o d e l s .  I t  i s  t h e r e f o r e  
a r t i f i c i a l  i n t e l l i g e n c e  m o d e l s  w h i c h  seem m o s t  r e l e v a n t  t o  
t h e  r e s e a r c h  d e s c r i b e d  i n  t h i s  t h e s i s ,  p a r t i c u l a r l y  as 
s e v e r a l  o f  t h e s e  a c c o u n t s  d i s c u s s  r e f e r e n c e  r e s o l u t i o n  as 
one  o f  t h e  c e n t r a l  f e a t u r e s  i n  a t e x t  p r o c e s s i n g  s y s t e m .
The S c h a n k  and A b e l s o n  ( 1 9 7 7 )  s y s t e m ,  SAM ( S c r i p t  
A p p l i e r  M e c h a n i s m )  w h i c h  can  ' c o m p r e h e n d ’ s h o r t  t e x t s  
w h i c h  was  b r i e f l y  d e s c r i b e d  i n  C h a p t e r  1,  i s  one 
r e l e v a n t  a c c o u n t  o f  t e x t  p r o c e s s i n g .  The SAM s y s t e m  
i n c l u d e s  a d e s c r i p t i o n  o f  how t h e  s c r i p t  m e c h a n i s m s  a r e  
i n s t a n t i a t e d ,  n a m e l y  when  c e r t a i n  k e y  c o n c e p t s  c a l l e d  
h e a d e r s  a r e  f o u n d  i n  c e r t a i n  c o n t e x t s .  S c h a n k  and 
A b e l s o n  e x p l a i n  how t h e  s y s t e m  u s e s  t h e  s c r i p t  d u r i n g  
p r o c e s s i n g  t o  s u p p l e m e n t  t h e  s t a t e d  i n f o r m a t i o n ,  f r o m  i t s  
s t o r e d  k n o w l e d g e  o f  t h e  a p p r o p r i a t e  e v e n t  s e q u e n c e ,  and 
how t h i s  i m p l i e d  i n f o r m a t i o n  i s  t h e n  t r e a t e d  as t h o u g h  i t  
was a c t u a l l y  s t a t e d  i n  t h e  t e x t s .  T h i s  a l l o w s  r e f e r e n c e s  
t o  be made t o  t h i s  s c r i p t  o r  i m p l i e d  i n f o r m a t i o n  as  t h o u g h  
i t  had bee n  p r e v i o u s l y  e x p l i c i t l y  m e n t i o n e d  and  so 
d e f i n i t e  r e f e r e n c e s  can  be u sed  t o  s u c h  s c r i p t  b a s e d  
i n f o r m a t i o n .  As SAM i s  a f u n c t i o n i n g  i f  l i m i t e d  s t o r y  
u n d e r s t a n d e r  t h e s e  p r o c e s s e s  can  be d e m o n s t r a t e d ,  i n  t h a t  
SAM p r o d u c e s  p a r a p h r a s e s ,  e x p a n s i o n s ,  s u m m a r i e s  o r  
t r a n s l a t i o n s  o f  t h e  t e x t s  i t  p r o c e s s e s .
A n o t h e r  a r t i f i c i a l  i n t e l l i g e n c e  a c c o u n t  o f  l a n g u a g e  
p r o c e s s i n g  w h i c h  i s  s i m i l a r  t o  S ch a n k  and  A b e l s o n  i n  t h a t  
i t  i n c l u d e s  t h e  u se  o f  p r e p r o g r a m m e d  k n o w l e d g e  s t r u c t u r e s  
i s  p r o v i d e d  by B u l l w i n k l e  ( 1 9 7 8 ) .  ( T h i s  i s  o f  p a r t i c u l a r
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i n t e r e s t  t o  t h e  c u r r e n t  r e s e a r c h ,  as i t  d i s c u s s e s
e x p l i c i t l y  and i n  some d e t a i l  how r e f e r e n c e s  a r e  r e s o l v e d
d u r i n g  t e x t  o r  d i s c o u r s e  p r o c e s s i n g ) .  I n  S c h a n k  &
A b e l s o n ' s  SAM p r o g r a m  t h e  a b i l i t y  t o  make d e f i n i t e
r e f e r e n c e s  t o  e n t i t i e s  i n t r o d u c e d  by  s c r i p t s  seems t o  be
one o f  t h e  m a i n  i n t e r a c t i o n s  b e t w e e n  t h e  s y s t e m s  p r i o r
w o r l d  k n o w l e d g e  and  k n o w l e d g e  g a i n e d  f r o m  t h e  t e x t .  I n
B u l l w i n k l e ’ s a c c o u n t  o f  t e x t  p r o c e s s i n g ,  t h e  i m p o r t a n c e  o f
r e f e r e n c e  r e s o l u t i o n  d i s a m b i g u a t i o n ,  as she  t e r m s  t h e
p r o c e s s ^  i s  d i s c u s s e d  e x p l i c i t l y .  P e r h a p s  b e c a u s e  t h e
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t e x t s  us ed  i n  B u l l w i n k l e s  a c c o u n t  r e s e m b l e  c a s u a l  
c o n v e r s a t i o n a l  d i s c o u r s e s  r a t h e r  t h a n  t h e  s t e r e o t y p e d  
s t o r i e s  u s e d  b y  SAM,  t h e r e  i s  e v e n  i n  t h e  s h o r t e s t  e x a m p l e  
a l a r g e  n u m b e r  o f  r e f e r e n c e s , p a r t i c u l a r l y  p r o n o u n  
r e f e r e n c e s  t o  be r e s o l v e d .  B u l l w i n k l e  b e l i e v e s  t h a t  i n  
o r d e r  t o  r e s o l v e  s u c h  r e f e r e n c e s  t h e  s y s t e m  nee d s  a 
d e t a i l e d  d e s c r i p t i o n  o f  t h e  d i s c o u r s e  and i t s  c o m p o n e n t s .  
She s t a t e s  t h a t  d i s c o u r s e  o r g a n i s a t i o n  c e n t r e s  a r o u n d  t h e  
c o n c e p t  o f  t h e m e  and t o p i c .  The t h e m e  o f  t h e  d i s c o u r s e  i s  
w h a t  t h e  w h o l e  d i s c o u r s e  i s  a b o u t ,  i n  t h e  d i s c o u r s e s  
d e s c r i b e d  by B u l l w i n k l e  t h e y  a r e  g e n e r a l l y  s u g g e s t e d  by 
t h e  l e a d i n g  s e n t e n c e .  T o p i c  r e f e r s  t o  w h a t  e a c h  s p e e c h  
a c t  o r  s e n t e n c e  i s  a b o u t ,  and B u l l w i n k l e  s t a t e s  t h a t  when 
a t h e m e  o f  d i s c o u r s e  i s  c h o s e n ,  t h e  t o p i c  o f  i t s  r e l a t e d  
s e n t e n c e  b e c o m e s  t h e  d i s c o u r s e  t o p i c .  Once a t o p i c  i s  
c h o s e n  f o r  a d i s c o u r s e ,  s u b s e q u e n t  s e n t e n c e s  p r o v i d e  m o r e  
i n f o r m a t i o n  a b o u t  t h e  t o p i c .
A d i s c o u r s e  may e x p a n d  v a r i o u s  a s p e c t s  o f  a t o p i c  
t h e n  e n d  t h e  d i s c u s s i o n  o f  t h a t  t o p i c ,  o r  i t  may  m e n t i o n
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one a s p e c t  o f  t h e  t o p i c  and  d e s c r i b e  i t  i n  d e t a i l .  I n  
one  o f  B u l l v / i n k l e ' s  e x a m p l e s  t h e  t o p i c  o f  t h e  d i s c o u r s e  i s  
a m e e t i n g  b u t  s e v e r a l  s e n t e n c e s  a r e  s p e n t  d i s c u s s i n g  t h e  
t i m e  o f  t h e  m e e t i n g .  T h i s  c h a n g e s  t h e  t o p i c  t o  t i m e  b u t  
t h e  t h e m e  s h o u l d  n o t  be f o r g o t t e n  b e c a u s e  t h e  d i s c o u r s e  
may r e t u r n  t o  i t .  The  m e e t i n g  h a s  a b a c k g r o u n d  r o l e ,  and 
i s  d e s c r i b e d  as ' s t a c k e d '  so t h a t  i t  can  be r e t r i e v e d  f o r  
l a t e r  u s e ,  w h i l e  t h e  t i m e  o f  t h e  m e e t i n g  b e c o m e s  t h e  
f o r e g r o u n d e d  t o p i c .  Th es e  s u b t o p i c  s h i f t s  o c c u r  when  a 
s e n t e n c e  h as  as  i t s  t o p i c ,  a c o n c e p t  w h i c h  i s  n o t  
i d e n t i c a l  t o  t h e  e x i s t i n g  d i s c o u r s e  t o p i c .  I n  t h e  
e x a m p l e  b e l o w
" I  w a n t  t o  s c h e d u l e  a m e e t i n g  w i t h  G e o r g e ,  J i m ,
Steve and Mike. We can meet in my office.
( a )  I t s  k i n d  o f  s m a l l ,  b u t  t h e  m e e t i n g  w o n ' t  
l a s t  v e r y  l o n g  a n y w a y ,  ( b )  I t  w o n ' t  t a k e  m o r e  
t h a n  t w e n t y  m i n u t e s " .
I n  v e r s i o n  ( a )  o f  t h i s  d i s c o u r s e  s e n t e n c e  2 
i n t r o d u c e s  ' o f f i c e '  as a p o t e n t i a l  a n a p h o r i c  a n t e c e d e n t ,  
t h u s  t h e  f i r s t  c l a u s e  o f  s e n t e n c e  3 can  be i n t e r p r e t e d  as 
r e f e r r i n g  t o  'my o f f i c e ' .  The n a t u r e  o f  s e n t e n c e  3 i s  
s i g n i f i c a n t ,  as s e m a n t i c  k n o w l e d g e  a b o u t  o b j e c t s  i n  t h e  
d i s c o u r s e  i s  n e e d e d  t o  i n t e r p r e t  t h e s e  s e n t e n c e s .  I n  
v e r s i o n  ( b )  o f  t h e  d i s c o u r s e  t h i s  k n o w l e d g e  i s  us ed  t o  
r e j e c t  ' o f f i c e '  and  t h e n  t h e  d i s c o u r s e  t o p i c  i s  a v a i l a b l e  
as  t h e  r e f e r r e n t  o f  t h e  a n a p h o r .  The d i s t i n c t i o n s  u s ed  
can  be f a i r l y  s u b t l e  s u c h  as  a p p r o p r i a t e  t e n s e s  as w e l l  as  
t h e  mo r e  o b v i o u s  s e m a n t i c  m a r k e r  c h e c k s .
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P o t e n t i a l  s u b - t o p i c s  h a v e  a s h o r t  l i f e .  I n  v e r s i o n
( b )  a b o v e ,  by t h e  end o f  t h e  t h i r d  s e n t e n c e  Mny o f f i c e '  i s  
d r o p p e d  as a p o t e n t i a l  s u b - t o p i c .  I f  a f t e r  t h a t  ' o f f i c e '  
i s  d i s c u s s e d  i t  c a n n o t  be r e f e r e n c e d  by  ' i t '  u n l e s s  
a n o t h e r  s e n t e n c e  r e i n t r o d u c e s  ' o f f i c e '  as a p o t e n t i a l  
a n a p h o r i c  r e f e r e n t ,
B u l l w i n k l e  d e s c i b e s  how h e r  a r t i f i c i a l  i n t e l l i g e n c e  
p r o g r a m  c a l l e d  PAL u t i l i z e s  t h e s e  c o n c e p t s  t o  c o m p r e h e n d  
s h o r t  d i s c o u r s e s .  L i k e  SAM, PAL a l s o  u s e s  k n o w l e d g e  
b a s e d  s t r u c t u r e s  t o  s u p p l e m e n t  t h e  s t a t e d  i n f o r m a t i o n  and 
i n t e r p r e t  t h e  d i s c o u r s e .  B u l l w i n k l e  p r o v i d e s  an e x a m p l e  
o f  how PAL o p e r a t e s  on t h e  s h o r t  d i s c o u r s e  g i v e n  b e l o w .
" I  w a n t  t o  s c h e d u l e  a m e e t i n g  w i t h  I r a ,  I t  
s h o u l d  be a t  3 p.m.  t o m o r r o w .  We can  m e e t  i n  
B r u c e ' s  o f f i c e " .
The r e f e r e n t  f o r  ' I r a '  i s  c h o s e n  f r o m  t h e  i n s t a n c e s  o f  
p e o p l e  v i a  a p r o g r a m  t h a t  k n o w s  t h e  s y n t a x  and s e m a n t i c s  o f  
p r o p e r  names .  F o l l o w i n g  t h e  i n t e r p r e t a t i o n  o f  s e n t e n c e  
1, t h e  t h e m e  i s  s e t  t o  t h e  f r a m e  o f  ' s c h e d u l e '  and t h e  
t o p i c  t o  ' m e e t i n g ' ,  A r e f e r e n t  f o r  ' I '  i s  a s s u m e d  t o  be  
t h e  s p e a k e r  w h i l e  t h e  r e f e r e n t  o f  ' i t '  i s  c h o s e n  t o  be t h e  
t o p i c  b e c a u s e  t h e  t o p i c  p a s s e s  g e n d e r ,  n u m b e r ,  and s i m p l e  
s e m a n t i c  a g r e e m e n t  c h e c k s .  I n  g e n e r a l ,  t h e  d i s c o u r s e  
t o p i c  i s  u sed  t o  d e t e r m i n e  a n a p h o r i c  r e f e r e n c e s  e i t h e r  
b e c a u s e  i t  i s  t h e  r e f e r e n t  o f  p r o n o u n s  l i k e  ' i t '  o r  
b e c a u s e  i t ' s  s t r u c t u r e  c o n t a i n s  r e f e r e n t s  f o r  p r o n o u n s  
l i k e  ' w e '  ' s h e '  ' h e '  o r  ' t h e y ' .
B u i T w i n k l e ’ s a c c o u n t  o f  p r o c e s s i n g  i s  i n t e r e s t i n g
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b e c a u s e  n o t  o n l y  d o e s  i t  i n v o l v e  t h e  u s e  o f  k n o w l e d g e  
s t r u c t u r e s  i n  p r o c e s s i n g  t e x t  b u t  i t  a l s o  u n d e r l i n e s  how 
c e n t r a l  r e f e r e n c e  r e s o l u t i o n  i s  t o  t h i s  i n t e r a c t i o n  
b e t w e e n  t e x t  and k n o w l e d g e .  The o t h e r  f e a t u r e  o f  t h i s  
a c c o u n t  w h i c h  d i f f e r s  f r o m  t h e  SAM p r o g r a m  i s  t h e  
a t t e n t i o n  B u l l w i n k l e  p a y s  t o  t h e  d e s c r i p t i o n  o f  t h e  t e x t  
and t h e  s t a t u s  o f  t h e  e n t i t i e s  s u c h  as t o p i c ,  s u b t o p i c ,  
t h e m e  e t c ,  and how t h e s e  a f f e c t  t h e  p r o c e s s i n g  o f  t h e  t e x t  
i n  g e n e r a l  and t h e  r e s o l u t i o n  o f  r e f e r e n c e s  i n  p a r t i c u l a r .
The m a i n  c o n c l u s i o n s  f r o m  S c h a n k  and A b e l s o n  i s  t h e  
i m p o r t a n c e  o f  t h e  k n o w l e d g e  s t r u c t u r e  i n  p r o c e s s i n g  and 
r e f e r e n c e  r e s o l u t i o n .  B u l l w i n k l e ’ s a c c o u n t  a d d s  t o  t h i s  
t h e  i m p o r t a n c e  o f  t h e  d i s c o u r s e  s t r u c t u r e ,  i n  p a r t i c u l a r  
t h e  d i s c o u r s e  t o p i c  as  a s o u r c e  o f  i n f o r m a t i o n  and 
a n t e c e d e n t s  f o r  r e f e r e n t s .  The t h i r d  a r t i f i c i a l  
i n t e l l i g e n c e  m o d e l  o f  c o m p r e h e n s i o n  w h i c h  seems p e r t i n e n t ,  
h i g h l i g h t s  a n o t h e r  f e a t u r e  o f  c o m p r e h e n s i o n ,  n a m e l y  t h e  
d y n a m i c  a s p e c t s  o f  t e x t  o r  d i s c o u r s e  p r o c e s s i n g  and t h e  
e f f e c t s  o f  t h i s  on r e f e r e n c e  r e s o l u t i o n .
Grosz (1977) introduces the concept of focus in her 
discussion of comprehension which uses spoken discourse 
and like Bullwinkle’s account prominently features 
reference resolution as a central aspect of the processing 
of dialogues.
G r o s z  d i s c u s s e s  r e f e r e n c e  r e s o l u t i o n  i n  t e r m s  o f  
f o c u s .  F o c u s  r e f e r s  t o  f o c u s  o f  a t t e n t i o n ,  w h i c h  
i n f l u e n c e s  t h e  i n t e r p r e t a t i o n  o f  an u t t e r a n c e  and t h i s  
r e s u l t s  f r o m  a c o m b i n a t i o n  o f  c o n t e x t u a l  f a c t o r s ,  b o t h  t h e  
p r e c e d i n g  l i n g u i s t i c  c o n t e x t ,  t h a t  i s  t h e  p r e v i o u s
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u t t e r a n c e s ,  and t h e  n o n l i n g u i s t i c  e n v i r o n m e n t .  Fo cu s  
a t t e m p t s  t o  d i f f e r e n t i a t e  t h e  i t e m s  i n  t h e  k n o w l e d g e  b a s e  
on t h e  b a s i s  o f  r e l e v a n c e  by  h i g h l i g h t i n g  t h o s e  i t e m s  
t h a t  a r e  r e l e v a n t  t o  t h e  c u r r e n t  d i s c o u r s e .  The us e  o f  
f o c u s  e n a b l e s  t h e  sy t e r n  t o  a c c e s s  m o re  i m p o r t a n t  
i n f o r m a t i o n  f i r s t  d u r i n g  i t s  r e t r i e v a l  and d e d u c t i o n  
o p e r a t i o n s .
The r e p r e s e n t a t i o n  o f  f o c u s  p r o p o s e d  by  G r o s z  i s  
b a s e d  on s e g m e n t i n g  t h e  k n o w l e d g e  b a s e  i n t o  s u b u n i t s .
Each  s u b u n i t  c a l l e d  a f o c u s  s p a c e ,  c o n t a i n s  t h o s e  i t e m s  
w h i c h  a r e  i n  f o c u s  d u r i n g  a p a r t i c u l a r  p a r t  o f  a d i a l o g u e .  
T h i s  s e g m e n t a t i o n  i s  s t r u c t u r e d  by o r d e r i n g  t h e  f o c u s  
s p a c e s  i n  a h i e r a r c h y  t h a t  c o r r e s p o n d s  t o  t h e  s t r u c t u r e  o f  
t h e  d i a l o g u e .
G r o s z  d i s c u s s e s  t h e  r e s o l u t i o n  o f  r e f e r e n c e s  i n  
t e r m s  o f  f o c u s  b u t  makes  d i s t i n c t i o n s  b e t w e e n  t h e  
r e s o l u t i o n  o f  p r o n o u n  and nou n  p h r a s e  r e f e r e n c e s .  The 
r e s o l u t i o n  o f  d e f i n i t e  noun  p h r a s e s  r e f e r e n c e s  i s  s a i d  t o  
r e f l e c t  t h e  us e  o f  f o c u s  r e p r e s e n t a t i o n  i n  d i s c o u r s e  
p r o c e s s i n g .  D e f i n i t e  noun p h r a s e s  b o t h  a f f e c t  and  a r e  
a f f e c t e d  by  t h e  f o c u s  o f  a t t e n t i o n .  The us e  o f  a 
d e f i n i t e  noun  p h r a s e  c an  i n d i c a t e  a c h a n g e  i n  f o c u s .
F o c u s  i s  a l w a y s  a f a c t o r  i n  t h e  r e s o l u t i o n  o f  d e f i n i t e  n o u n  
p h r a s e s .  I t  p r o v i d e s  t h e  s e t  o f  o b j e c t s  f r o m  w h i c h  t h e  
i t e m  b e i n g  r e f e r r e d  t o  m u s t  be s e l e c t e d .  The s u c c e s s f u l  
u s e  o f  a d e f i n i t e  noun  p h r a s e  d e p e n d s  on t h e  o b j e c t  t o  
w h i c h  r e f e r e n c e  i s  made b e i n g  i n  f o c u s .  When a s u b u n i t  o f  
d i a l o g u e  i s  c o m p l e t e ,  a c h a n g e  o f  f o c u s  o c c u r s ,  and d e f i n i t e  
noun  p h r a s e s  can  be u s e d  t o  r e f e r  t o  o b j e c t s  a t  h i g h e r
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l e v e l s  o f  t h e  d i a l o g u e .
P r o n o u n  r e f e r e n c e s  a r e  c o n s i d e r e d  t o  be a f f e c t e d  by 
f o c u s  i n  a s o m e w h a t  d i f f e r e n t  m a n n e r .  As t h e y  c a r r y  so 
l i t t l e  i n f o r m a t i o n ,  p r o n o u n s  g e n e r a l l y  d ep e n d  on t h e  
s e n t e n t i a l  c o n t e x t  o f  t h e  p r e c e d i n g  u t t e r a n c e s  t o  p r o v i d e  
c a n d i d a t e s  f o r  r e f e r e n t s .  An e x c e p t i o n  o c c u r s  when a 
s h i f t  o f  f o c u s  o c c u r s  w h i c h  e s t a b l i s h e s  a d i f f e r e n t  s e t  o f  
i t e m s  as g i v e n .  T h i s  u se  o f  f o c u s  a l l o w s  p r o n o u n  
r e f e r e n c e s  t o  be made o v e r  l o n g  s e c t i o n s  o f  d i a l o g u e .
G r o s z  u s e s  an e x a m p l e  f r o m  a f a i r l y  l o n g  d i a l o g u e  
c o n c e r n i n g  an a s s e m b l y  t a s k  f o r  t w o  s p e a k e r s .  A p r o n o u n  
r e f e r e n c e  i s  s u c c e s s f u l l y  u sed  t o  r e f e r  b a c k  t o  an i t e m  
m e n t i o n e d  i n  t h e  f i r s t  r e m a r k  o f  t h e  d i a l o g u e  a f t e r  30 
m i n u t e s  and 60 u t t e r a n c e s  h a v e  o c c u r r e d .  T h i s  i s  
p o s s i b l e  b e c a u s e ,  p r e c e d i n g  t h e  p r o n o u n ,  a f o c u s  s h i f t  h a s  
o c c u r r e d  b e c a u s e  a s u b t a s k  has  been  c o m p l e t e d  G r o s z  s a y s  
t h i s  t h e n  a l l o w s  r e f e r e n c e s  t o  be made t o  h i g h e r  l e v e l s  o f  
a d i a l o g u e .  I t  i s  n o t  c l e a r  w h e t h e r  t h i s  k i n d  o f  l a r g e  
s h i f t  c a n  o n l y  b e  made  t o  t h e  h i g h e s t  l e v e l  o f  t h e  
d i a l o g u e  h i e r a r c h y ,  o r  w h e t h e r  i t  can  o c c u r  a t  t h e  end o f  
a l l  s u b u n i t s ,  o r  i f  as  i n  t h e  i l l u s t r a t e d  e x a m p l e  t h i s  
o n l y  o r  m a i n l y  o c c u r s  w h e n  a s u b  t a s k  i s  c o m p l e t e  t h i s  w a s  
t h e  l a s t  s u b u n i t ,  i s  n o t  c l e a r .  P e r h a p s  when  a l l  
s u b u n i t s  o r  f o u r  s p a c e s  a r e  c l o s e d  t h e  t o p i c  o r  t o p  l e v e l  
o f  t h e  h i e r a r c h y  i s  l e f t  as t h e  o n l y  p o s s i b l e  a n t e c e d e n t .
Wh a t  may be m o r e  i m p o r t a n t  i s  t o  n o t e  t h e  p o t e n t i a l  
f o r  e ven  l a r g e  l e a p s  o v e r  d i a l o g u e  i n  r e f e r e n c e  r e s o l u t i o n  
w h e r e  t h e  d i s c o u r s e  i s  a p p r o p r i a t e l y  s t r u c t u r e d .
G r o s z ’ s a c c o u n t  u n d e r l i n e s  t h e  i m p o r t a n c e  o f  t h e
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d y n a m i c  a s p e c t s  o f  c o m p r e h e n s i o n  and r e f e r e n c e  r e s o l u t i o n .  
T h e r e  are s e v e r a l  a s p e c t s  a b o u t  t h e  s t a t u s  o f  t h e  e v i d e n c e  
she p r o v i d e s  f o r  h e r  a c c o u n t  w h i c h  a r e  open  t o  q u e s t i o n  
b u t  t h i s  i s  t h e  main c o n t r i b u t i o n  o f  h e r  model.
h e r  e x a . a p l e s  o f  r e f e r e n c e  r e s o l u t i o n  h i g h l i g h t  how 
s w i f t s  i n  t h e  d i a l o g u e  w h i c n  r e l a t e  t o  p r a g m a t i c  a s p e c t s  
o f  t h e  t a s k  b e i n g  d i s c u s s e d  r a t h e r  t h a n  t h e  a c t u a l  
d i a l o g u e  s t r u c t u r e  a f f e c t  t h e  r e s o l u t i o n  o f  r e f e r e n t i a l  
e x p r e s s i o n s .  I t  i s  t h e  r e l e v a n c e  o f  an e n t i t y  i n  t h e  
t a s k  structure w h i c h  a f f e c t s  i t s  a c c e s s i b i l i t y  f o r  t h e  
s p e a k e r  and l i s t e n e r  and t h i s  r e l e v a n c e  c hanges  as t h e  
t a s k s  under d i s c u s s i o n  p r o g r e s s .  Th us  t h e  s p e a k e r ^ a n d  
l i s t e n e r s ^  s h a r e d  k n o w l e d g e  o f  w h i c h  s t a g e  i n  a t a s k  
d i a l o g u e  t h e y  h a v e  r e a c h e d  and w h i c h  stages they h a v e  
c o m p l e t e d  e n a b l e s  t h e m  t o  use  and r e s o l v e  r e f e r e n t i a l l y  
e x p r e s s i o n s  w h i c h  a p p e a r  h o p e l e s s l y  a m b i g u o u s .  The 
s h i f t s  i n  f o c u s  as  d e s c r i b e d  by  G r o s z  seem u s e f u l  m o d e l s  
o f  how p o s s i b l e  r e f e r e n t s  b ec o me  and c e a s e  t o  bec o me  
a c c e s s i b l e .
A p s y c h o l o g i c a l  m o d e l  w h i c h  u t i l i s e d  s u c h  c o n c e p t s  
w o u l d  r e q u i r e  t o  be  a b l e  t o  p r e d i c t  ho  w a n d w ri en s u c  h 
c h a n g e s  i n  f o c u s  occur and n o t  m e r e l y  d e s c r i b e  p a s t  
i n s t a n c e s  o f  t h e  p h e n o m e n o n .  P s y c h o l o g i s t s  w o u l d  a l s o  
w i s h  t o  k now how f r e q u e n t  and t y p i c a l  o f  h e r  d i a l o g u e s  a rG, 
G r o s z  e x a m p l e s  t h e s e  s h i f t s .  The d i a l o g u e s  w h i c h  are
d e s c r i b e d  a r e  a l s o  very h i g h l y  structured b y , ^ n a t u r e  o f  t h e  
t a s k s  s e t  t o  t h e  s p e a k e r s  and w h e t h e r  t h e s e  c l e a r  s h i f t s  
o f  f o c u s  can  be g e n e r a l i z e d  t o  mo r e  l o o s e l y  o r g a n i z e d  
d i s c o u r s e s  h a s  y e t  t o  be d e m o n s t r a t e d .  h o w e v e r  a l t h o u g h
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t h e  q u a l i t y  o f  t h e  e v i d e n c e  c i t e d  b y  G r o s z  may n o t  be  as  
d e t a i l e d  o r  c o m p r e h e n s i v e  as  t h e  p s y c h o l o g i s t  m i g h t  w i s h  
t h e  i d e a s  p u t  f o r w a r d  a r e  o f  g r e a t  i n t e r e s t .  I t  i s  
o b v i o u s  t h a t  i n  any  d i s c o u r s e  t h e  a v a i l a b i l i t y  o f  
a n t e c e d e n t s  m u s t  v a r y  o v e r  t i m e  and p l a c e  i n  t h e  d i a l o g u e .  
G r o s z  a t  l e a s t  s u g g e s t s  how s u c h  a v a i l a b i l i t y  m i g h t  
o p e r a t e .  The c o n s t r a i n t s  i m p o s e d  by t h e  open  and c l o s e d  
f o c u s  s p a c e s  s u g g e s t  a way  i n  w h i c h  r e a l  w o r l d  k n o w l e d g e  
o f  t h e  t a s k  u n d e r  d i s c u s s i o n  and t h e  r e s u l t i n g  d i a l o g u e  
s t r u c t u r e  a r e  i n c o r p o r a t e d  i n  o r d e r  t o  r e s o l v e  p o t e n t i a l l y  
a m b i g u o u s  r e f e r e n c e s .
T h i s  m o d e l  i n d i c a t e s  how a f u l l  p s y c h o l o g i c a l  a c c o u n t  
m i g h t  i n v o l v e  t h e  c o n c e p t  o f  t h e  r e a d e r s ’ k n o w l e d g e  o f  t h e  
c u r r e n t  and c h a n g i n g  r e l e v a n c e c j - i n f o r r n a t i o n  i n  r e f e r e n c e  
r e s o l u t i o n .
S c h a n k  and A b e l s o n  ( 1 9 7 7 )  and o t h e r  a r t i f i c i a l  
i n t e l l i g e n c e  l a n g u a g e  t h e o r i s t s  h i g h l i g h t e d  t h e  i m p o r t a n c e  
o f  k n o w l e d g e  i n  l a n g u a g e  p r o c e s s i n g .  B u l l w i n k l e  ( 1 9 7 8 )  
i n  h e r  A1 a c c o u n t  o f  d i s c o u r s e  c o m p e h e n s i o n  n o t e d  t h a t  
r e f e r e n c e  r e s o l u t i o n  i s  a c e n t r a l  f e a t u r e  o f  
c o m p r e h e n s i o n .  G r o s z  ( 1 9 7 7 )  u n d e r l i n e d  t h e  s i g n i f i c a n c e  
o f  r e f e r e n c e  r e s o l u t i o n  and s t r e s s e d  t h e  d y n a m i c  a s p e c t s  
o f  t h i s  p r o c e s s .  None o f  t h s e  m o d e l s  o f  c o m p r e h e n s i o n  
h o w e v e r  i s  a p s y c h o l o g i c a l  a c c o u n t  o f  l a n g u a g e  p r o c e s s i n g  
by t h e  human r e a d e r .  A p s y c h o l o g i c a l  a c c o u n t  o f  t e x t  
c o m p r e h e n s i o n  w h i c h  d r a w s  on t h e s e  e a r l i e r  a c c o u n t s ,  as 
w e l l  as  much p s y c h o l o g i c a l  e v i d e n c e  on l a n g u a g e  
p r o c e s s i n g ,  i s  p r e s e n t e d  by  S a n f o r d  and  G a r r o d  ( I 9 8 O).
S a n f o r d  and  G a r r o d  p r o p o s e  a g e n e r a l  f r a m e w o r k  f o r
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t e x t  c o m p r e h e n s i o n  i n  t e r . a s  o f  memor y  a c c e s s  and give a 
d e t a i l e d  a c c o u n t  o f  hov; r o ference resolution o c c u r s  w i t h i n  
t h i s .  R e f e r e n c e  r e s o l u t i o n  i s  seen  as a c r i t i c a l  
f e a t u r e  o f  c o m p r e h e n s i o n  b e c a u s e  u l t i m a t e l y  t h e  g o a l  i n  
u n d e r s t a n d i n g  a d i s c o u r s e  i s  t o  r e l a t e  i t  t o  t h e  r e a l  cv" im gy indc l 
w o r l d ,  i n  o t  h e r  w o r  d s t o  de  t  e r  m i  n e t  o w h a t  i t  i s  t  h at t h e 
d i s c o u s e  r e f e r s .
The comprehension p r o c e s s  i s  v i e w e d  as h a v i n g  two 
p a r t s ,  f i r s t l y  a r e t r i e v a l  p r o c e s s  w h i c h  s e a r c h e s  f o r  
a p p r o p r i a t e  i n f o r m a t i o n  and s e c o n d l y  a c o n s t r u c t i o n  
p r o c e s s  w h e r e b y  a u n i q u e  r e p r e s e n t a t i o n  i s  made o f  t h e  
text.
The r e t r i e v a l  process i s  s p e c i f i e d  i n  t e r m s  o f  t h r e e  
v a r i a b l e s ;  t h e  s e a r c h  d o m a i n ,  t h e  g i v e n  p a r t i a l  
d e s c r i p t i o n  o f  t h e  i n f o r m a t i o n  t o  be f o u n d ,  and t h e  t y p e  
o f  i n f o r m a t i o n  to be returned.
The c o n s t r u c t i o n  p r o c e s s  s i m i l a r l y  has  t h r e e  
v a r i a b l e s ,  the d o m a i n  o f  m e m o r y w h e r e  t h e  c o n s t r u c t i o n  i s  
r e c o r d e d ,  a d e s c r i p t i o n  o f  t h e  i n f o r m a t i o n  t o  be 
i n c o r p o r a t e d  and t h e  t y p e  o f  s t r u c t u r e  t o  r e s u l t .
Th es e  t w o  p r o c e s s e s  o f  r e t r i e v a l  and c o n s t r u c t i o n  a r e  
seen  as taking p l a c e  w i t h i n  f o u r  memory p a r t i t i o n s  d e f i n e d  
by S a n f o r d  and G a r r o d  i n  t e r m s  o f  a s t a t i c / d y n a m i c  
d i s t i n c t i o n  and t h e  o r i g i n s  o f  t h e  i n f o r m a t i o n  f r o m  t e x t  
o r  r e a d e r s ’ k n o w l e d g e .  The four p a r t i t i o n s  o f  memory a r e  
shown b e l o w .
ü j n a m i ç  S t a t i c
T e x t - b a s e d  1) E x p l i c i t  F o c u s  3) L ong  t e r m  t e x t  me Li o r  y
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Knowl edge™ 2)  I m p l i c i t  F o c u s  4 )  Long  t e r m  s e m a n t i c  
b a s e d  me mo r y
The p a r t i t i o n s  a r e  d e s c r i b e d  as f o l l o w s .  E x p l i c i t  f o c u s  
i s  a l i i i i i t e d  c a p a c i t y  p a r t i t i o n  o f  m e mo r y  w h i c h  c o n t a i n s  
r e p r e s e n t a t i o n s  o f  e n t i t i e s  and e v e n t s  m e n t i o n e d  i n  t h e  
t e x t .  I m p l i c i t  f o c u s  i s  t h e  c u r r e n t l y  s e l e c t e d  s u b s e t  o f  
g e n e r a l  k n o w l e d g e .  T h i s  s u b s e t  i s  t e r m e d  a s c e n a r i o  and i s  
s i m i l a r  t o  t h e  s c r i p t s  d e s c r i b e d  by S c h a n k  and A b e l s o n  
( 1 9 7 7 )  b u t  r e f e r s  t o  human l a n g u a g e  p r o c e s s i n g .  The 
p a r t i t i o n  c a l l e d  l o n g - t e r m  t e x t  memor y  i s  s a i d  t o  be a 
s p e c i f i c  s u b s e t  o f  e p i s o d i c  m e m o r y .  The f o u r t h  p o r t i o n ,  
l o n g - t e r m  s e m a n t i c  m e m o r y  i s  t h e  r e a d e r s '  w h o l e  g e n e r a l  
k n o w l e d g e  b a s e .
T he  t w o  p a r t i t i o n s  o f  f o c u s  a r e  s a i d  t o  s h a r e  o n l y  
one a s p e c t ,  n a m e l y  t h a t  t h e y  p r o v i d e  a r e t r i e v a l  d o m a i n  
w h i c h  i n c o r p o r a t e s  t h e  i n f o r m a t i o n  m o s t  p e r t i n e n t  t o  
u n d e r s t a n d i n g  t h e  t e x t  a t  any  g i v e n  t i m e .  Th ey  embody  
t h e  c u r r e n t  s u b j e c t  m a t t e r  o r  ' t o p i c '  o f  t h e  t e x t .  The 
f o c u s  p a r t i t i o n s  a r e  h e l d  t o  be u e f u l  b e c a u s e  t h e y  p r o v i d e  
a r e s t r i c t e d  s e a r c h  d o m a i n  f o r  any  g i v e n  r e f e r e n t i a l  
e x p r e s s i o n .  P r o n o u n s  a r e  r e s t r i c t e d  t o  s e a r c h i n g  
e x p l i c i t  f o c u s .  D e f i n i t e  noun  p h r a s e s  a r e  s a i d  t o  s e a r c h  
b o t h  e x p l i c i t  and  i m p l i c i t  f o c u s .  R e f e r e n t i a l  
e x p r e s s i o n s  a r e  r e g a r d e d  as  r e t r i e v a l  commands  t o  t h e  
p r o c e s s o r ,  s p e c i f y i n g  t h e  s e a r c h  d o m a i n  and t h e  t y p e  o f  
i n f o r m a t i o n  t o  be r e t r i e v e d .
S a n f o r d  and G a r r o d  p r o v i d e  e x a m p l e s  t o  i l l u s t r a t e  
t h e i r  m o d e l .  I n  t h e  s e n t e n c e  p a i r ;
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Ma r y  d r e s s e d  t h e  b a b y .
T h e y  w e r e  made o f  p i n k  w o o l ,
t h e  p r o n o u n  " t h e y "  i s  n o t  p o s s i b l e  b e c a u s e  a l t h o u g h  i t s  
p u t a t i v e  a n t e c e d e n t  ' c l o t h e s '  i s  i m p l i e d  by  t h e  v e r b  
d r e s s ,  i t  i s  n o t  s t a t e d ,  and  h e n c e  i s  n o t  i n  e x p l i c i t  
f o c u s  w h i c h  i s  t h e  o n l y  d o m a i n  s e a r c h e d  by  a p r o n o u n .  I f  
t h e  s e c o n d  s e n t e n c e  was  " T h e  c l o t h e s  w e r e  made o f  p i n k  
w o o l " ,  t h e  d e f i n i t e  noun  p h r a s e  c o u l d  be i n t e r p r e t e d  
b e c a u s e  i n  i m p l i c i t  f o c u s  t h e  a n t e c e d e n t  c l o t h e s  w o u l d  
a p p e a r .  T h i s  p o i n t  i s  i l l u s t r a t e d  m o re  f u l l y  by a n o t h e r  
e x a m p l e  w h i c h  S a n f o r d  and  G a r r o d  p r o v i d e .
J ohn  e n t e r e d  t h e  r e s t a u r a n t .
The w a i t e r  b r o u g h t  t h e  menu .
I n  t h i s  e x a m p l e  t h e  d e f i n i t e  noun p h r a s e  " t h e  w a i t e r "  
can  be i n t e r p r e t e d  b e c a u s e  t h e  c u r r e n t  s c e n a r i o  o f  
r e s t a u r a n t s ,  w h i c h  i s  w h a t  c o n s t i t u t e s  i m p l i c i t  f o c u s  i n  
t h i s  p a s s a g e ,  w i l l  p r o v i d e  t h e  a n t e c e d e n t .  The a n t e c e d e n t  
w i l l  be l o c a t e d  b e c a u s e  d e f i n i t e  noun  p h r a s e s  s e a r c h  b o t h  
d o m a i n s  o f  f o c u s .
T h i s  m o d e l  o f  c o m p r e h e n s i o n  i s  i m p o r t a n t  b e c a u s e  n o t  
o n l y  d o e s  i t  i n c l u d e  t h e  c o n c e p t s  o f  k n o w l e d g e  u n i t s ,  t h e  
m e c h a n i c s  o f  r e f e r e n c e  r e s o l u t i o n  and t h e  d y n a m i c  
p a r t i t i o n i n g  o f  f o c u s ,  b u t  i t  p r o v i d e s  e x p e r i m e n t a l  
e v i d e n c e  f r o m  human l a n g u a g e  p r o c e s s o r s  t o  s u p p o r t  many o f  
i t s  c l a i m s .
F o r  e x a m p l e ,  t o  t e s t  t h e i r  h y p o t h e s i s  t h a t  d e f i n i t e  
noun  p h r a s e s  s e a r c h  i m p l i c i t  f o c u s  G a r r o d  and S a n f o r d  ( i n  
p r e s s )  p r e s e n t e d  s u b j e c t s  w i t h  p a s s a g e s  w h e r e  t h e  c u r r e n t
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s c e n a r i o  e i t h e r  was  a p p r o p r i a t e  t o  a s u b s e q u e n t  d e f i n i t e  
noun  p h r a s e  r e f e r e n c e  o r  was  i n a p p r o p r i a t e .  The 
a n t e c e d e n t  o f  t h e  r e f e r e n c e  c o u l d  be s t a t e d  o r  u n s t a t e d  i n  
e ac h  s c e n a r i o  c o n t e x t .  An e x a m p l e  o f  t h e s e  c o n d i t i o n s  i s  
g i v e n  b e l o w .
A p p r o p r i a t e  S c e n a r i o  I n a p p r o p r i t e  S c e n a r i o
T i t l e :  I n  C o u r t  T e l l i n g  a l i e
F r e d  was b e i n g  q u e s t i o n e d  F r e d  was b e i n g  q u e s t i o n e d
( b y  a l a w y e r )  ( b y  a l a w y e r )
Me had  been  a c c u s e d  o f  m u r d e r  He c o u l d n ' t  t e l l  t h e  t r u t h
T a r g e t ;  The l a w y e r  was  t r y i n g  The l a w y e r  was  t r y i n g  t o
t o  p r o v e  h i s  i n n o c e n c e  p r o v e  h i s  i n n o c e n c e
W h e r e  t h e  s c e n a r i o  was  a p p r o p r i a t e ,  t h e  r e a d i n g  t i m e s  
f o r  t h e  t a r g e t  s e n t e n c e s  w e r e  no d i f f e r e n t  i n  t h e  s t a t e d  
and  u n s t a t e d  c o n d i t i o n s  ( b u t  w h e r e  t h e  s c e n a r i o  was  
i n a p p r o p r i a t e  t h e  u n s t a t e d  c o n d i t i o n  t o o k  l o n g e r  t o  r e a d ) .  
T h i s  p r o v i d e s  e v i d e n c e  t h a t  d e f i n i t e  noun  p h r a s e s  
a u t o m a t i c a l l y  s e a r c h  i m p l i c i t  f o c u s  w o r d s  w h e r e  t h e  
a n t e c e d e n t  was  o n l y  i m p l i e d  by  t h e  c o n t e x t ,  i t  was  
r e t r i e v e d  j u s t  as  r a p i d l y  as w h e r e  i t  was a c t u a l l y  s t a t e d .
A n o t h e r  e x a m p l e  o f  t h e  e m p i r i c a l  o r i e n t a t i o n  o f  
S a n f o r d  and G a r r o d ' s w o r k  i s  t h e  e x p e r i m e n t  t h e y  c o n d u c t e d  on 
t h e  r e a d e r s  u s e  o f  s c e n a r i o s  i n  r e a d i n g .  T h ey  
h y p o t h e s i z e d  t h a t  when  a t e x t  s u g g e s t s  a s t a n d a r d  e v e n t  
a b o u t  w h i c h  t h e  r e a d e r  h a s  p r e v i o u s  k n o w l e d g e ,  a s c e n a r i o  i s  
i n v o k e d .  The e n t i t i e s  m e n t i o n e d  i n  t h e  t e x t  w i l l  be 
mapped  i n t o  a p p r o p r i a t e  s l o t s  i n  t h e  s c e n a r i o  and  h e n c e
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any  e n t i t y  w i l l  t h e n  be u n d e r s t o o d  as p l a y i n g  a p a r t i c u l a r  
r o l e .  I f  s u c h  a m a p p i n g  i s  s u b s e q u e n t l y  f o u n d  t o  be 
i n a p p r o p r i a t e ,  c o m p r e h e n s i o n  d i f f i c u l t i e s  w i l l  a r i s e  f o r  
t h e  r e a d e r .  To t e s t  t h e s e  i d e a s  s u b j e c t s  w e r e  p r e s e n t e d  
w i t h  p a s s a g e s  i n  w h i c h  a c h a r a c t e r  i n  a s c e n a r i o  e i t h e r  
s h i f t e d  o r  d i d  n o t  s h i f t  r o l e .  An e x a m p l e  o f  t h e i r  
e x p e r i m e n t a l  m a t e r i a l s  i s  g i v e n  by t h e  a u t h o r s .
C o n d i t i o n  1 : No R o l e  Change
J o hn  was n o t  l o o k i n g  f o r w a r d  t o  t e a c h i n g  m a t h s .
The bus  t r u n d l e d  s l o w l y  a l o n g  t h e  r o a d .
TARGET He h op e d  he c o u l d  c o n t r o l  t h e  c l a s s  t o d a y .
C o n d i t i o n  2 :  R o l e  Change on T a r g e t
J ohn  was on h i s  way  t o  s c h o o l .
The b u s  t r u n d l e d  s l o w l y  a l o n g  t h e  r o a d .
TARGET He h op e d  he c o u l d  c o n t r o l  t h e  c l a s s  t o d a y .
The r e a d i n g  t i m e s  f o r  t a r g e t  s e n t e n c e s  i n  t h e  r o l e  
c h a n g e  c o n d i t i o n ,  w h e r e  a p r e v i o u s  m a p p i n g  o f  John  i n  a 
s c h o o l b o y  s l o t ,  i s  f o u n d  t o  h a v e  been  i n a p p r o p r i a t e ,  a r e  
l o n g e r  t h a n  t h e  r e a d i n g  t i m e s  f o r  t h e  same t a r g e t  s e n t e n c e  
i n  t h e  no c h a n g e  c o n d i t i o n .
S a n f o r d  and G a r r o d  ( i n  p r e s s )  p o i n t  o u t  t h a t  t h e  r o l e  o f  t h e  
c h a r a c t e r ' i s  n o t  ma d e  e x p l i c i t  i n  t h e  t e x t  a n d  t h e  b r e v i t y  
o f  t h e  p a s s a g e s  s u g g e s t  t h a t  t h e  r o l e  i n t e r p r e t a t i o n  m u s t  
t a k e  p l a c e  v e r y  r a p i d l y .  T h ey  s u g g e s t  t h a t  r o l e  
a s s i g n m e n t  i s  p a r t  o f  t h e  p r o c e s s  o f  i n v o k i n g  a s c e n a r i o  
t o  i n t e r p r e t  i n c o m i n g  i n f o r m a t i o n  f r o m  t h e  t e x t .  The
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b a c k g r o u n d  i n f o r m a t i o n  o f  t h e  s c e n a r i o  i s  t h u s  l i n k e d  t o  
t h e  t e x t  by  t h e  e x p l i c i t l y  s t a t e d  i n f o r m a t i o n  b e i n g  us ed  
t o  f i l l  t h e  p a r t l y  d e f i n e d  s l o t s  w h i c h  t h e  s c e n a r i o  
s t r u c t u r e  p r o v i d e s .
S a n f o r d  and  G a r r o d  p r o v i d e  a m o d e l  o f  c o m p r e h e n s i o n  
w h i c h  a t t e m p t s  t o  o u t l i n e  how human  r e a d e r s  p r o c e s s  
i n f o r m a t i o n  i n  a t e x t .  Th ey  s u g g e s t  t h a t  r e f e r e n c e  
r e s o l u t i o n  i s  a c e n t r a l  a s p e c t  o f  s uc h  p r o c e s s i n g .  T h e i r  
m o d e l  i n d i c a t e s  how t h e  c o n c e p t  o f  k n o w l e d g e  b a s e d  u n i t s ,  
c a l l e d  h e r e  s c e n a r i o s ,  m i g h t  be i n v o l v e d  i n  t h e  r e s o l u t i o n  
o f  r e f e r e n c e s ,  and how c h a n g e s  w i t h i n  t h e s e  s c e n a r i o  may 
a f f e c t  t h e  e a s e  o r  d i f f i c u l t y  o f  t h i s  p r o c e s s .  The m o d e l  
a l s o  s u g g e t s  how d i f f e r e n t  t y p e s  o f  r e f e r e n t i a l  e x p e s s i o n s  
s e a r c h  d i f f e r e n t  d o m a i n s  o f  r e f e r e n c e  and  how t h e s e  r e l a t e  
t o  r e a l  w o r l d  o r  t e x t  b a s e d  i n f o r m a t i o n .  The c r u c i a l  
a s p e c t  o f  t h i s  a c c o u n t  o f  t e x t  p r o c e s s i n g  i s  i t ' s  b a s i s  i n  
e m p i r i c a l  e v i d e n c e .  The e x p e r i m e n t s  d e s c r i b e d  by t h e  
a u t h o r s  p r o v i d e  s u p p o r t  f o r  some a s p e c t s  o f  t h e  m o d e l ,  
o t h e r s  r e m a i n  t o  be t e s t e d .  F r o m t h i s  m o d e l  many 
p r e d i c t i o n s  a b o u t  how r e a d e r s  w o u l d  r e s o l v e  r e f e r e n c e s  i n  
d i f f e r e n t  c o n d i t i o n s  can  r e a d i l y  be made.
As f a r  as  t h e  e x p e r i m e n t a l  i n v e s t i g a t i o n  o f  t h e  r o l e  
o f  t i m e  c h a n g e  i n f o r m a t i o n  i s  c o n c e r n e d  s e v e r a l  e l e m e n t s  
e m e r g e  as  i m p o r t a n t  f r o m  t h e s e  d i f f e r e n t  a c c o u n t s  o f  t e x t  
p r o c e s s i n g .
F i r s t l y  t h e  i m p o r t a n c e  o f  k n o w l e d g e  u n i t s  b a s e d  on 
t h e  r e a d e r s '  p r e v i o u s  e x p e r i e n c e  o f  t h e  d e s c r i b e d  e v e n t s ,  
a l l o w  t h e  s t a t e d  i n f o r m a t i o n  i n  t h e  t e x t  t o  be e x p a n d e d  and 
i n t e r p r e t e d .  The  t i m e  c o u r s e  f o r  any  d e s c r i b e d  e v e n t s
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may be one s u c h  i t e m  o f  p r i o r  k n o w l e d g e  w h i c h  t h e  r e a d e r  
u s e s  i n  t h i s  w a y .
S e o n d l y  t h e  i m p o r t a n c e  o f  r e f e r e n c e  r e s o l u t i o n  i n  
t e x t  p r o c e s s i n g  and how t h e s e  k n o w l e d g e  u n i t s  a f f e c t  t h e  
eas e  o r  d i f f i c u l t y  o f  t h i s  p r o c e s s .  The k n o w l e d g e  u n i t  
can  p r o v i d e  t h e  a n t e c e d e n t s  f o r  r e f e r e n c e s ,  as  d e s c r i b e d  i n  
t h e  e x p e r i m e n t  by  S a n f o r d  and G a r r o d  ( I 9 8 O) w h e r e  
r e f e r e n c e s  c o u l d  be made t o  e n t i t i e s  i m p l i e d  by  t h e  
s c e n a r i o  as e a s i l y  as i f  t h e y  had been  s t a t e d .  The 
k n o w l e d g e  u n i t  c a n  a l s o  d i s a m b i g u a t e  t h e  mass  o f  
a p p a r e n t l y  c o n f u s a b l e  r e f e r e n t i a l  e x p r e s s i o n  i n  
i n f o r m a t i o n  o r  c o n v e r s a t i o n a l  d i s c o u r s e  as d e s c r i b e d  by 
B u l l w i n k l e  ( 1 9 7 8 )  i n  h e r  A I  s y s t e m .
The t h i r d  e l e m e n t  w h i c h  e m e r g e s  f r o m  p r o c e s s  m o d e l s  
o f  c o m p r e h e n s i o n  i s  t h e  d y n a m i c  a s p e c t  o f  r e f e r e n c e  
r e s o l u t i o n .  S a n f o r d  and  G a r r o d  ( I 9 8 O) d e s c r i b e  how 
c h a n g e s  w i t h i n  t h e  c u r r e n t  s c e n a r i o ,  as i n  p e r c e i v e d  r o l e  
s h i f t s  a f f e c t  t h e  d i f f i c u l t y  o f  s u b s e q u e n t  r e f e r e n c e s  t o  
t h i s  c h a r a c t e r .  G r o s z  ( 1 9 7 7 )  d e s c i b e s  how f o c u s  s p a c e s  
o p e n  a n d  c l o s e  a n d  h ow  t h e s e  s h i f t s  a f f e c t  t h e  m a n n e r  a n d  
e a s e  o f  r e f e r e n c e  t o  e n t i t i e s  w i t h i n  t h e  d i a l o g u e .  T i m e  
c h a n g e  i n f o r m a t i o n  c o u l d  be  s e e n  as  p l a y i n g  a r o l e  i n  t h i s  
p r o c e s s  by c u e i n g  t h e  r e a d e r  t o  m a i n t a i n  o r  c h a n g e  t h e  
c u r r e n t  i n t e r p r e t i v e  k n o w l e d g e  s t r u c t u r e  and t h i s  may h a v e  
s i m i l a r  i m p l i c a t i o n s  f o r  r e f e r e n c e  r e s o l u t i o n  t o  t h e  
s h i f t s  d e s c r i b e d  i n  t h e s e  a c c o u n t s .
A r e v i e w  o f  p r o c e s s i n g  r e v e a l s  t h a t  i n  a t e x t  t h e r e  
a r e  many p o t e n t i a l  e n t i t i e s  t o  w h i c h  r e f e r e n c e  may be 
made.  T h es e  may be e x p l i c i t l y  s t a t e d  e v e n t s  o r
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i m p l i c i t l y  made  a v a i l a b l e  by  t h e  r e a d e r s  k n o w l e d g e .  ' To 
e n a b l e  r e f e r e n c e s  t o  b e  q u i c k l y  a n d  e a s i l y  r e s o l v e d  a l l  o f  
t h e s e  p o t e n t i a l  a n t e c e d e n t s  c a n n o t  be e q u a l l y  a v a i l a b l e .  
T i m e  c h a n g e  i n f o r m a t i o n  may  c u e  w h i c h  s e t s  o f  e n t i t i e s  a r e  
c u r r e n t l y  r e l e v a n t  a n d  e a s i l y  a c c e s s i b l e .
The e x p e r i m e n t s  d e s c r i b e d  i n  C h a p t e r s  6  and 7 a r e  an 
a t t e m p t  t o  e x a m i n e  t h e  use  o f  t e m p o r a l  i n f o r m a t i o n  i n  
r e a d e r s '  a s s e s s m e n t  o f  t h e  a c c e s s i b i l i t y  and p r o m i n e n c e  o f  
e l e m e n t s  i n  a t e x t  a n d  h ow  t h e  f a c t o r s  d e s c r i b e d  i n  t h i s  
C h a p t e r  can  be s h o w n  t o  o p e r a t e  i n  r e a d e r s '  p r o c e s s i n g  o f  
texts.
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CHAPTER 6 
Çontmucition 
General Irir^duction
I n  t h e  l a s t  C h a p t e r  w h e r e  v a r i o u s  m o d e l s  o f  t e x t  
p r o c e s s i n g  w e r e  c o n s i d e r e d ,  i t  became  a p p a r e n t  t h a t  
s e v e r a l  p r e d i c t i o n s  a b o u t  t h e  e f f e c t  o f  t i m e  c ha n g e  
i n f o r m a t i o n  on t h e  r e a d e r ,  c o u l d  be made w h i c h  w o u l d  
i n c o r p o r a t e  t h e  e a r l i e r  e m p i r i c a l  r e s u l t s  d e s c r i b e d  i n  
t h i s  t h e s i s  i n  a m o r e  g e n e r a l  a c c o u n t  o f  c o m p r e h e n s i o n .
One o f  t h e  m o s t  i n t e r e s t i n g  c o n c e p t s  t o  e m e r g e  f r o m  
t h e  p r o c e s s  m o d e l s  o f  c o m p r e h e n s i o n  was  t h a t  o f  t h e  
k n o w l e d g e  s t r u c t u r e ,  v a r i o u s l y  t e r m e d  a s c r i p t ,  f r a m e  o r  
s c e n a r i o  w h i c h  a t e x t  p r o c e s s o r  u s e s  t o  e x p a n d  and 
i n t e r p r e t  i n f o r m a t i o n  e x p l i c i t l y  s t a t e d  i n  a t e x t  w i t h  
i n f o r m a t i o n  s t o r e d  i n  m e m o r y  a b o u t  any  g i v e n  s t a n d a r d  
event.
B o w e r ,  B l a c k  & T u r n e r  ( 1 9 7 9 )  i n v e s t i g a t e d  s u b j e c t s '  
k n o w l e d g e  o f  t h e s e  s t e r e o t y p e d  a c t i o n s  o r  s c r i p t s .  T h ey  
f o u n d  p e o p l e  l a r g e l y  a g r e e d  on t h e  c h a r a c t e r s ,  a c t i o n s ,  
p r o p s  and o r d e r  o f  a c t i o n s  i n  t h e s e  e v e n t s .  They  a l s o  
a g r e e d  on how t o  s e g m e n t  t h e s e  s c r i p t s  i n t o  c o n s t i t u e n t  
s c e n e s .  I n  s t u d y i n g  m e m o r y  f o r  s c r i p t  b a s e d  t e x t s , t h e y  
f o u n d  t h a t  s u b j e c t s  c o n f u s e d  a c t i o n s  i m p l i e d  by t h e  s c r i p t  
and  t h o s e  a c t u a l l y  s t a t e d  i n  t h e  t e x t .  I n  r e a l l y  
s c r a m b l e d  s t o r i e s  s u b j e c t s  a l s o  t e n d e d  t o  r e o r d e r  e v e n t s  
i n t o  t h e i r  f a m i l i a r  s c r i p t  s e q u e n c e .  I t  was  s u g g e s t e d  
t h a t  t h e  n o r m a l  t i m e  r a n g e  f o r  a d e s c r i b e d  e v e n t  m i g h t  be 
a n o t h e r  s h a r e d  i t e m  o f  p r e s t o r e d  i n f o r m a t i o n  w h i c h  c o u l d  
be u s ed  i n  i n t e r p r e t i n g  t e x t s .
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The f i r s t  s t u d y  d e s c r i b e d  i n  t h i s  C h a p t e r  
i n v e s t i g a t e s  i f  r e a d e r s  do h a v e  a common p r e c o n c e p t i o n  
a b o u t  t h e  n o r m a l  t i m e  r a n g e  f o r  s t e r e o t y p e d  e v e n t s .  The 
k n o w l e d g e  s t r u c t u r e  m o d e l s  o f  c o m p r e h e n s i o n  h o w e v e r ,  go 
b e y o n d  s t a t i n g  t h a t  a r e a d e r  m e r e l y  h a s  s t o r e d  a 
p a r t i c u l a r  i t e m  o f  i n f o r m a t i o n ,  S a n f o r d  and  G a r r o d  ( 1 9 8 1 )  
c l a i m  f o r  e x a m p l e ,  t h a t  s c e n a r i o  i n f o r m a t i o n  b e c o me s  
a v a i l a b l e  t o  t h e  r e a d e r  as r e a d i l y  as e x p l i c i t l y  s t a t e d  
i n f o r m a t i o n  i n  a p p r o p r i a t e  c i r c u m s t a n c e s ,  A r e c o g n i t i o n  
m e mo r y  t e s t  o f  s c r i p t  b a s e d  n a r r a t i v e s  by G r a e s s e r ,  G o r do n  
& S a w y e r  ( 1 9 7 9 )  f o u n d  t h a t  i n  h i g h l y  t y p i c a l  s c r i p t  
a c t i v i t i e s  s u b j e c t s ’ me mo r y  d i s c r i m i n a t i o n  was  v i r t u a l l y  
n i l  , The f a l s e  r e c o g n i t i o n  r a t e  f o r  t h e s e  i t e m s  was  as 
h i g h  as s u b j e c t s  c o r r e c t  r e c o g n i t i o n s .  T h i s  d e m o n s t r a t e s  
how r e a d i l y  a c c e s s i b l e  s c r i p t  b a s ed  i n f o r m a t i o n  i s  f o r  t h e  
r e a d e r ,  b u t  t h e  m o s t  i n t e r e s t i n g  q u e s t i o n  i s  w h e t h e r  t h e  
r e a d e r  can  use  as w e l l  as p o s s e s s  t h e  r e l e v a n t  i n f o r m a t i o n  
d u r i n g  t e x t  p r o c e s s i n g .
To i n v e s t i g a t e  i f  r e a d e r s  can  use  t e m p o r a l  
i n f o r m a t i o n  t o  e as e  t e x t  p r o c e s s i n g ,  t h e  s t u d i e s  d e s c r i b e d  
i n  t h i s  C h a p t e r  e x a m i n e  how r e a d e r s  p e r c e i v e  t h e  
p r o m i n e n c e  o f  v a r i o u s  c h a r a c t e r s  i n  a t e x t  when  t h e  
t e m p o r a l  i n f o r m a t i o n  s u g g e s t s  t h a t  t h e  s t e r e o t y p e d  e v e n t s  
a r e  c o m p l e t e d .  T h i s  f o l l o w e d  f r o m  t h e  c o n c e p t  o f  f o c u s ,  
d e s c r i b e d  i n  t h e  w o r k  o f  G r o s z ,  t h e  h y p o t h e s i s  b e i n g  t h a t  
a t i m e  c h a n g e  c a n  c u e  a s c e n a r i o  as  no l o n g e r  o f  
r e l e v a n c e ,  i . e .  i t  can  be c o n s i d e r e d  o u t  o f  f o c u s .  T h i s  
had  t h e  i m p l i c a t i o n  i n  G r o s z ’ s w o r k  t h a t  r e f e r e n c e s  w e r e  
no l o n g e r  made t o  e n t i t i e s  w i t h i n  t h a t  p a r t i c u l a r  f o c u s
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s p a c e ,  i n  t h i s  C h a p t e r  t h e  e x p e r i m e n t s  w i l l  t e s t  i f  
r e f e r e n c e s  w i l l  be made t o  e n t i t i e s  w i t h i n  a s c e n a r i o  t h a t  
has been cued as no longer in focus by an appropriate time 
c h a n g e .
S a n f o r d  and G a r r o d  ( 1 9 8 1 )  a l s o  use  t h e  c o n c e p t  o f  
f o c u s  i n  t h e i r  m o d e l  o f  c o m p r e h e n s i o n  i n  a w a y w h i c h  i s  
r e l e v a n t  t o  t h e  e x p e r i m e n t s  w h i c h  f o l l o w .  T h e y  d e s c r i b e  
a p a r t i t i o n i n g  o f  f o c u s ,  i n t o  e x p l i c i t  and i m p l i c i t  f o c u s  
w h i c h  t h e y  c l a i m  has  i m p l i c a t i o n s  f o r  r e f e r e n c e  
r e s o l u t i o n .  They  s t a t e  t h a t  a s c e n a r i o  w h i c h  i s  
c u r r e n t l y  a c t i v e  i s  i m p l i c i t l y ,  f o c u s e d  and i t s  
c o n s t i t u e n t  u n s t a t e d  i t e m s  become  a v a i l a b l e  f o r  r e f e r e n c e  
by noun  p h r a s e s .  The i n f o r m a t i o n  s t a t e d  i n  t h e  t e x t  i s  
i n  e x p l i c i t  f o c u s ,  and  t h i s  p a r t i t i o n  a l o n e  can be 
referenced by pronouns.
I n  t h e  f o l l o w i n g  e x p e r i m e n t s  t h e  use  o f  r e f e r e n t i a l  
e x p r e s s i o n s  t o  s c e n a r i o  and  n o n - s c e n a r i o  i n f o r m a t i o n  w i l l  
be e x a m i n e d .  T h i s  s u g g e s t e d  d i f f e r e n c e  i n  r e f e r e n c i n g  
b e t w e e n  s c e n a r i o  b a s e d  and  o t h e r  i n f o r m a t i o n  l e a d s  t o  
a n o t h e r  a s p e c t  o f  t e x t  p r o c e s s i n g  w h i c h  t h e s e  e x p e r i m e n t s  
w i l l  i n v e s t i g a t e .  T h i s  i s  t h e  g e n e r a l  p r o m i n e n c e  o r  
i m p o r t a n c e  t h a t  v a r i o u s  e l e m e n t s  i n  a t e x t  h a v e  f o r  t h e  
r e a d e r ,  and how t h i s  i s  a f f e c t e d  by  t h e  r e a d e r s  p r e v i o u s  
k n o w l e d g e ,  s u c h  as t h e  s t e r e o t y p e d  i n f o r m a t i o n  p o s t u l a t e d  
as b e i n g  c o n t a i n e d  i n  a s c e n a r i o .
A r e l a t e d  c o n c e p t  t o  f o c u s  i s  t h a t  o f  f o r e g r o u n d e d  
e l e m e n t s  i n  a t e x t  ( C h a f e  1972)  was d i s c u s s e d  i n  C h a p t e r  
I .  R e l e v a n t  s t u d i e s  t o  t e s t  e f f e c t s  o f  f o r e g r o u n d i n g  on 
t h e  a c c e s s i b i l i t y  o f  i t e m s  i n  a t e x t  h a v e  been  c o n d u c t e d
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by  L e s g o l d ,  R o t h  A C u r t i s  ( 1 9 7 9 ) .  They  m a n i p u l a t e d  t h e  
s t a t u s  o f  a n t e c e d e n t  i t e m s  i n  a t e x t ,  as b e i n g  
f o r e g r o u n d e d  o r  b a c k g r o u n d e d ,  by  f o l l o w i n g  t h e s e  i t e m s  
w i t h  i n f o r m a t i o n  w h i c h  e i t h e r  c o n t i n u e d  t h e  c o n t e x t  o f  t h e  
a n t e c e d e n t  o r  i n t r o d u c e d  one o r  m o re  new t o p i c s  t o  t h e  
t e x t .  The s pee d  o f  r e a d i n g  a t a r g e t  s e n t e n c e  w h i c h  was  
c o r e f e r e n t i a l  t o  t h e  a n t e c e d e n t  was t h e i r  m e a s u r e  o f  
r e t r i e v a b i l i t y  o r  a c c e s s a b i l i t y . B a c k g r o u n d i n g  an i t e m  
a l w a y s  i n c r e a s e d  t a r g e t  r e a d i n g  t i m e s ,  t h u s  .a f o r e g r o u n d e d  
i t e m  was a l w a y s  m o r e  e a s i l y  r e f e r e n c e d .
One c h a r a c t e r i s t i c  o f  f o r e g r o u n d e d  i t e m s  d e s c r i b e d  by 
C h a f e  ( 1 9 7 2 ) i s  t h e i r  a b i l i t y  t o  be a c c e s s e d  by p r o n o u n s .  
The L e s g o l d  e t  a l  s t u d i e s  s u g g e s t  t h a t  e x p l i c i t  c h a n g e s  i n  
t o p i c  c a u s e  p r e v i o u s  e l e m e n t s  i n  a t e x t  t o  be 
b a c k g r o u n d e d .  The s t u d i e s  d e s c r i b e d  i n  t h i s  C h a p t e r  w i l l  
i n v e s t i g a t e  how i m p l i e d  c h a n g e s  i n  s c e n a r i o s  may a f f e c t  
t h e  s t a t u s  o f  e l e m e n t s  i n  a t e x t  a nd  how by  t h e  n u m b e r  a n d  
m a n n e r  o f  s u b j e c t s ’ s u b s e q u e n t  r e f e r e n t i a l  e x p r e s s i o n s  w i l l  
r e f l e c t  s u c h  c h a n g e s .
I t  i s  h o p e d  t h a t  by  i n v e s t i g a t i n g  t h e  f a c t o r s  w h i c h  
d e t e r m i n e  t h e  i t e m s  r e a d e r  c o n s i d e r  m o s t  p r o m i n e n t ,  
r e l e v a n t  a n d  a c c e s s i b l e  i n  a n a r r a t i v e  t e x t .  T he
s t u d i e s  a l s o  i n v e s t i g a t e  how w o r l d  k n o w l e d g e  as  
d e s c r i b e d  by  t h e  s c e n a r i o  o r  s c r i p t  m o d e l s  i n  g e n e r a l ,  and  
t i m e  c h a n g e  i n f o r m a t i o n  i n  p a r t i c u l a r  i s  u s e d  by  t h e  
r e a d e r  d u r i n g  c o m p r e h e n s i o n .
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Experiment Ip 
A s s e s s m e n t  bp S t o r p  C o n t i n u a t i o n s
The T a s k p  To determ i n e  w h a t  factors i n  a t e x t  seem f i i os t  
r e l e v a n t  t o  t h e  r e a d e r ,  a c o n t i n u a t i o n  t a s k  was  u s ed .
T h i s  a l l o w s  r e a d e r s  t o  e x p a n d  a s h o r t  n a r r a t i v e  by  
p r o v i d i n g  a one l i n e  c o n t i n u a t i o n  o f  t h e  s t o r y .  The 
general a s s u m p t i o n  b e h i n d  t h e  use o f  t i i i s  m e t h o d  i s  t h a t  
o v e r  a n u m b e r  o f  readers and a n u m b e r  o f  t e x t s ,  t h e  
e n t i t i e s  m e n t i o n e d  m o s t  f r e q u e n t l y  I n  the c o n t i n u a t i o n s  
are those judged m o s t  p r o m i n e n t  o r  r e l e v a n t  by  t h e  
readers.
A l t h o u g h  a p p a r e n t l y  a v e r y  f r e e  and unstructured 
t a s k ,  t h e  c o n t i n u a t i o n  method can be used  i n  a 
s t a n d a r d i s e d  way by scoring m e r e l y  t h e  n u m b e r  o f  r e f e r e n c e  
t o  a g i v e n  c h a r a c t e r  i n  a t e x t  and t h e  t y p e  o f  r e f e r e n t i a l  
e x p r e s s i o n  u s e d .  The d a t a  f r o r a  t h e s e  e x p e r i m e n t s  i s  
b o t h  o b j e c t i v e  and s t a t i s t i c a l l y  analysable.
i l s t e r i a l s .  T h e s e  c o n s i s t e d  o f  t w e n t y  s h o r t  p a s s a g e s  
b a s e d  on s t e r e o t y p e d  s i t u a t i o n s .
I n  a p r e - t e s t  t i m e  n o r m s  had  been e s t a b l i s h e d  f o r  
t h e s e  e v e n t s .  One l i n e  v e r s i o n s  o f  t h e  t w e n t y  p a s s a g e s  
had  been p r e s e n t e d  t o  2 0  u n d e r g r a d u a t e  s u b j e c t s  who were 
a s k e d  t o  e s t i m a t e  t h e  e x p e c t e d  t i m e  r a n g e  f o r  t h e  
d e s c r i b e d  e v e n t s  e .g .  "T he  f a m i l y  were e a t i n g  a m e a l  i n  a 
r e s t a u r a n t ” .
The t i m e  r a n g e s  w e r e  r a n k e d  f o r  e a c h  s u b j e c t  f r o m  t h e  
e v e n t  e x p e c t e d  t o  h a v e  t h e  s h o r t e s t  duration t o  t h e  e v e n t  
w h i c h  was e x p e c t e d  t o  l a s t  t h e  l o n g e s t .  The t i m e  r a n g e
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r a n k i n g s  w e r e  t h e n  t e s t e d  f o r  i n t e r s u b j e c t  a g r e e m e n t  u s i n g  
K e n d a l l ’ s c o e f f i c i e n t  o f  c o n c o r d a n c e .  The r a n k i n g s  w e r e  
f o u n d  t o  be h i g h l y  c o n s i s t e n t  ( W -  0 . 6 9 , d . f h  1 , 1 9 , p < 
0 ,0 0 1).
The a c t u a l  t i m e  r a n g e  d u r a t i o n s  f o r  t h e  t w e n t y  
e p i s o d e s  w i t h  t h e  u p p e r  and  l o w e r  b o u n d s  p r o d u c e d  f o r  e a c h  
e v e n t  a r e  s h ow n  i n  T a b l e  1.
By i n s p e c t i o n s  o f  t h e  d i s t r i b u t i o n  o f  t i m e  r a n g e s  i t  
was  p o s s i b l e  t o  s e l e c t  f o r  eac h  e p i s o d e  one  e l a p s e d  t i m e  
p e r i o d  w h i c h  w o u l d  be c l e a r l y  b ey o n d  t h e  s c e n a r i o  l i r n î i s  
and  one w h i c h  wa s  w i t h i n  t h e  p r e d i c t e d  r a n g e .  T h e s e  a r e  
a l s o  s h ow n  i n  T a b l e  1, Th es e  a r e  t h e  t w o  c o n d i t i o n s  o f  
t i m e  c h a n g e  w h i c h  a r e  u s ed  i n  t h e  s t o r y  c o n t i n u a t i o n  
e x p e r i m e n t s .  The m a t e r i a l s  u sed  i n  t h i s  e x p e r i m e n t  w e r e  
t w e n t y ,  f o u r  l i n e  t e x t s .  Each t e x t  was  p r e c e d e d  by  a 
s h o r t  t i t l e ,  w h i c h  was t h e  name o f  t h e  s t e r e o t y p e d  e v e n t  
d e s c r i b e d  i n  t h e  p a s s a g e .  T h e r e  a r e  t w o  c h a r a c t e r s  o r  
s e t s  o f  c h a r a c t e r s  m e n t i o n e d  i n  t h e  t e x t .  I n  t h e  f i r s t  
l i n e ,  t h e  m a i n  c h a r a c t e r  t e r m e d  t h e  s c e n a r i o  i n d e p e n d e n t  
c h a r a c t e r  i s  i n t r o d u c e d .  T h i s  c h a r a c t e r  i s  d e s c r i b e d  by  
p r o p e r  name.  I n  t h e  s e c o n d  l i n e  o f  t h e  t e x t ,  a 
c h a r a c t e r ,  t e r m e d  t h e  s c e n a r i o - d e p e n d e n t  c h a r e t e r  i s  
i n t r o d u c e d .  T h i s  c h a r a c t e r  i s  d e s c r i b e d  by a r o l e  
d e s c r i p t i o n  r e l a t i n g  t o  t h e  s c e n a r i o .  The t h i r d  l i n e  o f  
t h e  t e x t  c o n t a i n s  i n f o r m a t i o n  r e l a t i n g  t o  t h e  s c e n a r i o  b u t  
n o t  r e f e r r i n g  t o  e i t h e r  c h a r a c t e r .  The f o u r t h  l i n e  
c o n t a i n s  t h e  t i m e  c h a n g e  i n  one  o f  t h e  t w o  c o n d i t i o n s  
d e s c r i b e d  a b o v e .
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T ab le  I
Maximum and minimum o f  d u ra t io n s  f o r  even ts  taken from  d is t r ib u t io n s  
produced by com b in ing  th e  r e s u lts  o f  a l l  s u b je c ts . Columns 3 and 4 show 
the  s h i f t s  in  n a r ra t iv e  p re se n t used f o r  the  w i t h in -  and beyond t im e  range 
c o n d it io n s  o f  E xperim en ts  I  and I I .
S cena rio
T i t l e Range
W ith in  Range 
Time Change
Beyond Range 
Time Change
In  th e  re s ta u ra n t 1 / 2 - 3  hours 40 m inutes 5 hours
B ir th d a y  P a rty 1 -  5 hours 1 hour 12 hours
On th e  Beach 10 m in -  7  hours 10  m inu tes 8 hours
The h o lid a y 3 days -  A weeks 3 days 3 months
Going Shopping 1 / 2  -  4 hours 1 / 2  hour 6 hours
A t the  Cinema 1 / 2  -  3 hours 10 m inu tes 7  hours
The Bus Journey 5 m in -  6  hours 10  m inu tes 10  hours
The C ountry Walk 5 m in -  6 hours 1 hour 2  weeks
Car R epairs 5 m in -  6 hours 1 hour 9 hours
The Wedding 15 m in -  8 hour 10 m inu tes 10  hours
S p rin g  C lean ing 15 m in •- 6 hours 1 hour 1 week
The O pe ra tion 15 m in -  7 hours 7  hours 7  days
The T r ia l 3 0  m in -  14 days 3 hours 3 months
A t the  H a ird re s s e r 1/ 2 - 6  hours 2 0  m inu tes 7 hours
The E xam ina tion 1 / 2  -  3 hours 1 hour 1 week
The Race 0  -  2 0  hours 2  m inu tes 2  days
A t th e  C oncert 1 / 2 - 5  hours 2  hours 2  days
Changing th e  Baby 3 0  sec -  1 hour 5 m inu tes 1 day
The Tenn is  Match 20 m in -  4 hours 2  hours 8 hours
Going Swimming 1 m in -  2  hours 1 / 2  hour 5 hours
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Two s a m p l e  t e x t s  a r e  s hown  b e l o w :
" T h e  Bus J o u r n e y "
M i s s  G r e y  was t r a v e l l i n g  by  bus  f r o m  t h e  t e r m i n u s  
The c o n d u c t o r  was c o l l e c t i n g  t h e  f a r e s .
The bus  r a t t l e d  and j o l t e d  as i t  w e n t .
Ten m i n u t e s )
l a t e r  j o i n t s  s t i l l  a c h e d .
hours )
" A t  t h e  C i n e m a "
J e n n y  and Tom w e r e  f i n d i n g  t h e  f i l m  r a t h e r  b o r i n g .
The p r o j e c t i o n i s t  had  t o  k e ep  c h a n g i n g  r e e l s .
I t  was s u p p o s e d  t o  be a s i l e n t  c l a s s i c .
Ten minutes)
l a t e r  t h e  f i l m  was f o r g o t t e n .
Sev en  h o u r s )
S u b j e c t s  w e r e  p r e s e n t e d  w i t h  t w o  b l o c k s  o f  t w e n t y  
p a s s a g e s .  The  t i m e  c h a n g e  c o n d i t i o n  o f  eac h  p a s s a g e  was 
r e v e r s e d  b e t w e e n  t h e  f i r s t  and s e c o n d  p r e s e n t a t i o n s .
F u l l  d e t a i l s  o f  t h e  d e s i g n  a n d  m a t e r i a l s  u s e d  i n  t h i s  
e x p e r i m e n t  a r e  s hown  i n  A p p e n d i x  C.
Aim
T h i s  e x p e r i m e n t  a t t e m p t s  t o  m a n i p u l a t e  t h e  p e r c e i v e d  
r e l e v a n c e  o f  k n o w l e d g e  u n i t s  t h r o u g h  t h e  a l t e r a t i o n  o f  t h e  
t i m e  r a n g e  o r  b o u n d a r y  o f  t h e  e v e n t s  d e s c r i b e d  i n  t h e  
t e x t .  I t  i s  p o s t u l a t e d  t h a t  t h e s e  i n t e r p r e t i v e  
s t r u c t u r e s ,  t e r m e d  h e r e  s c e n a r i o s ,  a r e  b a s e d  on p a s t  
e x p e r i e n c e s  o f  s t e r e o t y p e d  e v e n t s ,  and t h a t  one  i t e m  o f  
t h i s  k n o w l e d g e  i s  t h e  l i k e l y  t i m e  c o u r s e  o f  t h e  e v e n t .
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I f  t h i s  t i m e  r a n g e  i s  e x c e e d e d  i n  t h e  t e x t ,  t h e  s c e n a r i o  
w i l l  no l o n g e r  be i n  f o c u s ,  and  t h e  and  t h e  e n t i t i e s  
c o n t a i n e d  i n  t h e  s c e n a r i o  w i l l  be l e s s  r e a d i l y  a c c e s s i b l e  
t o  t h e  r e a d e r .  T h e s e  d i f f e r e n c e s  w i l l  be r e f l e c t e d  i n  
t h e  way  i n  w h i c h  s u b j e c t s  c o n t i n u e  t h e  g i v e n  t e x t s .
The a i m  o f  t h i s  e x p e r i m e n t  i s  t o  t e s t  t h e  f o l l o w i n g  
h y p o t h e s e s .  F i r s t l y  t h a t  a t i m e  c h a n g e  b e y o n d  t h e  
e x p e c t e d  r a n g e  f o r  a g i v e n  s t e r e o t y p e d  e v e n t  w i l l  l e a d  t o  
t h e  c u r r e n t  s c e n a r i o  b e i n g  moved o u t  o f  f o c u s ,  and t h a t  
t h i s  i n  t u r n  w i l l  l e a d  t o  f e w e r  r e f e r e n c e s  t o  e n t i t i e s  
b ou n d  t o  t h a t  s c e n a r i o  i n  s u b j e c t s ’ c o n t i n u a t i o n s  o f  t h e  
t e x t .  S e c o n d l y ,  t h a t  e n t i t i e s  n o t  b ou n d  t o  t h e  c u r r e n t  
s c e n a r i o ,  w i l l  n o t  be a f f e c t e d  i n  t h i s  w a y .  T h i r d l y ,  
t h a t  t h e  t y p e  o f  r e f e r e n c e s  u s ed  w i l l  r e f l e c t  t h e  
a c c e s s a b i 1 i t y  o f  t h e  c h o s e n  a n t e c e d e n t  p r o u n o u n s  b e i n g  
u s e d  t o  r e f e r  t o  t h e  m a i n  c h a r a c t e r  r a t h e r  t h a n  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r ,
Pfocedupe
F o r t y  t h r e e  u n d e r g r a d u a t e s  o f  t h e  U n i v e r s i t y  o f  
G l a s g o w  a c t e d  as  s u b j e c t s  i n  t h i s  e x p e r i m e n t .  T h e y  w e r e  
p r e s e n t e d  w i t h  a t y p e d  b o o k l e t  c o n t a i n i n g  t h e  f o l l o w i n g  
instructions:
" T y p e d  b e l o w  a r e  s h o r t  p a s s a g e s  w h i c h  h a v e  n o t  
been  c o m p l e t e d .  Y o u r  t a s k  i s  t o  r e a d  a 
p a s s a g e  t h e n  a d d ,  i n  t h e  s p a c e  p r o v i d e d ,  a one 
l i n e  c o n t i n u a t i o n  o f  t h e  p a s s a g e ,  s i m i l a r  t o  
t h o s e  s h ow n  i n  t h e  t h r e e  e x a m p l e s .
123
a)  On t h e  Fa r m
F a r m e r  S m i t h  was  w a l k i n g  t h r o u g h  t h e  f a r m y a r d .
The m i l k m a i d  was  corn i o n  g o u t  o f  t h e  b y r e .
The r a i n  was  f a l l i n g  f r o m  a h e a v y  s k y .
H a l f  an h o u r  l a t e r  t h u n d e r  s t a r t e d .
-  -  "• " T he  f a r m e r  was  w o r r i e d  a b o u t  h i s  h a y " .
b)  I n  t h e  O f f i c e
M i s s  J o n e s  was t y p i n g  some l e t t e r s .
The o f f i c e  b oy  was  s t a m p i n g  t h e  e n v e l o p e s .
F i v e  h o u r s  l a t e r  t h e  o f f i c e  was  q u i e t .
-  “  "S he  was g l a d  t o  h a v e  a c o f f e e " .
c )  The W i l d  Wes t
The S h e r i f f  was a t  h i s  d e s k .
The s a l o o n  g i r l  was c r o s s i n g  t h e  s t r e e t .
Ten m i n u t e s  l a t e r  a s h o t  r a n g  o u t .
„  " T h e  g i r l  t u r n e d  and f l e d " .
S u b j e c t s  w e r e  u n t i m e d  and i n s t r u c t e d  n o t  t o  c o n s u l t
t h e i r  e a r l i e r  c o n t i n u ? t i o n s  as t h e y  w o r k e d  t h r o u g h  t h e
t a s k .
R e s u l t s
The c o n t i n u a t i o n s  w e r e  s c o r e d  a c c o r d i n g  t o  t h e  
i d e n t i t y  o f  t h e  c h a r a c t e r  m e n t i o n e d  and t h e  t y p e  o f
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r e f e r e n c e  u s ed .  I f  b o t h  c h a r a c t e r s  v; e r e  m e n t i o n e d , t h e  
t o t a l s  f o r  b o t h  w e r e  i n c r e a s e d .  I f  n e i t h e r  c h a r a c t e r  was  
m e n t i o n e d ,  t h i s  p a s s a g e  s c o r e d  z e r o .  The a c t u a l  c o n t e n t  
o f  t h e  c o n t i n u a t i o n s  was  i g n o r e d .  T o t a l  n u m b e r s  o f  
c o n t i n u a t i o n s  by  s u b j e c t s  and by m a t e r i a l s  w e r e  
c a l c u l a t e d ,  i n  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s  f o r  both 
scenario d e p e n d e n t  and s c e n a r i o  i n d e p e n d e n t  c h aracter 
c o n t i n u a t i o n s .  A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on 
t h e s e  t o t a l s ,  f i r s t  t r e a t i n g  s u b j e c t s  as  a r a n d o m  f a c t o r  
and c o l l a p s i n g  across m a t e r i a l s  t r e a t i n g  t i m e  c h a n g e  
c o n d i t i o n  and c h a r a c t e r  t y p e  as  f i x e d  f a c t o r s ,  s e c o n d l y  
t r e a t i n g  m a t e r i a  1 s as  a r ando r a  f a c t o r  c o l l a p s i n g  a c r o s s  
s u b j e c t s  a g a i n  t r e a t i n g  tiüie c h a n g e  and c h r a c t e r  as f i x e d  
e f f e c t s .
The a n a l y s i s  o f  v a r i a n c e  showed a s i g n i f i c a n t  m a i n  
e f f e c t  o f  c h a r a c t e r ,  F ( 1 , 4 2 )  -  2 70 . 24 - ,  p < 0 . 0 0 1  by  
s u b j e c t s  a nd  F ( 1 , 1 9 )  = 2 9 * 1 2 ,  p < 0 . 0 0 1  b y  m a t e r i a l s ,  
and a s i g n i f i c a n t  i n t e r a c t i o n  b e t w e e n  c h a r a c t e r  and t i m e  
c ’n a n g e  c o n d i t i o n ,  F ( 1 , 4 2 )  = 1 4 . 7 4 ,  p < 0 . 0 0 1  by  
s u b j e c t s  a n d  F ( 1 ,  19 )  “  9 * 7 1 ,  P < . 0 0 5  b y  m a t e r i a l s .
M i n  F ’ s w e r e  c a l c u l a t e d  f o r  t h e  e f f e c t  o f  c h a r a c t e r  M i n  
F ' ,  ( 1 , 2  3 ) -  2 6 . 2 8  p < 0 . 0 1  a n d  f o r  t h e  c h a r a c t e r  x t i n i e  
interaction Min F' (1, 44) = 5.84, p < 0.05.
To c o n s i d e r  t h e  t y p e s  o f  r e f e r e n c e s  u s e d ,  a d i f f e r e n t  
t y p e  o f  a n a l y s i s  o f  t h e  d a t a  was  p e r f o r m e d .  The t o t a l s  
f o r  p r o n o u n  and noun  phase r e f e r e n c e s  w e r e  n o t  i n d e p e n d e n t  
as s u b j e c t s  c o u l d  n o t  use  b o t h  t y p e  o f  r e f e r e n c e  i n  t h e  
one p a s s a g e  t o  r e f e r  t o  t h e  same c h a r a c t e r .  An a n a l y s i s  
o f  v a r i a n c e  t h e r e f o r e  was n o t  an a p p r o p r i a t e  t e s t ,  and C h i
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square comparisons were used.
The t o t a l  n u m b e r  o f  c o n t i n u a t i o n s  and  t h e  t y p e  o f  
r e f e r e n t i a l  e x p r e s s i o n s  u s e d  a r e  shown i n  T a b l e  2 .
T a b l e  2
C o n t i n u a t i o n s  bj R e f e r e n c e  Tg^pe
W i t h i n  T i me Range
C h a r a c t e r M 0  u n P h r a s e s P r o n o u n s T o t a l
S c e n a r i o
I n d e p e n d e n t 199 ( 2 3 . 6 % ) * 108 ( 1 2 . 6 %) (35 .6%)
S c e n a r i o
D e p e n d e n t 1 0 0  ( 1 1 . 6 %) 51 (5.9%) (17 .5%)
P e r c e n t a g e s  
c o n t i n u a t i o n  
p o s s i b l e  i n
s h o w r  
s i n  
e a c h
1 i n  b r a c k e t s  a r  
e a c h  c o n d i t i o n  
c o n d i t i o n .
l im e
-e t h e  n u m b e r  o f  
as  a % o f  t h e  t o t a l
Range
C h a r a c t e r Moun P h r a s e s P r o n o u n s T o t a l
S c e n a r i o
I n d e p e n d e n t 1 8 6 . 2 1 . 6 % 2 3 0  ( 2 7 . 3 % ) 48.9%
S c e n a r i o  
D e p e n d e n t 58 6 .7% 27 3 . 1  % 9.8%
The c o m p a r i s o n s  o f  i n t e r e s t  a r e  t h e  n u m b e r  o f  p r o n o u n  
and noun  p h r a s e  r e f e r e n c e s  u s ed  f o r  e a c h  c h a r a c t e r  o v e r  
b o t h  t i m e  c o n d i t i o n s ,  t h e  h y p o t h e s i s  b e i n g  t h a t  m o r e  
p r o n o u n  r e f e r e n c e s  w i l l  be made t o  t h e  s c e n a r i o  
i n d e p e n d e n t  o r  m a i n  c h a r a c t e r .  The h y p o t h e s i s  was
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c o n f i r m e d ,  as  t h e r e  v / e r e  m o r e  p r o n o u n  c o n t i n u a t i o n s  
c o n c e r n i n g  t h e  s c e n a r i o  i n d e p e n d e n t  o t h e r  t h a n  t h e
s c e n a r i o  d e p e n d e n t  c h a r a c t e r  ( X ( i ) ^ = 3 . 8 6 , p < 0 . 0 5 ) .
The s e c o n d  c o m p a r i s o n  o f  i n t e r e s t  was b e t w e e n  t h e  use  o f  
p r o n o u n s  and noun  p h r a s e s  i n  t h e  b e y o n d  r a n g e  t i m e  
c o n d i t i o n .  The d i f f e r e n c e  b e t w e e n  t h e  t w o  c h a r a c t e r  
t y p e s  and r e f e r e n c e  t y p e  i s  even  g r e a t e r  i n  t h i s  
c o n d i t i o n ,  w i t h  s s m a l l e r  n u m b e r  o f  p r o n o u n  r e f e r e n c e s
being made to scenario dependent characters (X( 1  ^ = 22,7? 
p < 0 , 0 0 1 ) .  I n  t h e  w i t h i n  r a n g e  t i m e  c o n d i t i o n  t h e r e  i s  
no d i f f e r e n c e  i n  t h e  u s e  o f  p r o n o u n  and  n o u n  phrase 
r e f e r e n c e s  b e t e e n  t h e  t w  o c h a r a c t e r  t y p e s  (X  ^ -j  ^2 -  0.22 
n o t  s i g n i f i c a n t ) .
D i s c u s s i o n
The a i m  o f  t h i s  e x p e r i m e n t  was t o  t e s t  h y p o t h e s e s  
c o n c e r n i n g  t h e  d y n a m i c  a s p e c t s  o f  a s c e n a r i o  b a s e d  a c c o u n t  
o f  d i s c o u r s e  p r o c e s s i n g .  I n  p a r t i c u l a r  i t  a t t e m p t e d  t o  
e v a l u a t e  t h e  u t i l i t y  o f  t i m e  b o u n d a r i e s  i n  c u e i n g  s c e n a r i o  
shifts. T h e  hypothesis was t  h a t  w h e n a t  i  me s h i f t  cued a 
s c e n a r i o  as  no longer r e l e v a n t ,  t h e  i n f  o r ’n a t i o n  bou n d  t o  
t h a t  s c e n a r i o  w o u l d  no l o n g e r  be i n  f o c u s  f o r  t h e  r e a d e r  
a n d  t h u s  t h e  r e a d e r  w o u l d  be l e s s  1 i i <e 1 y t o  m e n t i o n  s u c 'a 
s c e n a r i o  d e p e n d e n t  i n f o r m a t i o n  when a s k e d  t o  c o n t i n u e  t h e  
n a r r a t i v e .
The c o n t i n u a t i o n  d a t a  p r o v i d e s  s u p p o r t i n g  e v i d e n c e  
f o r  t h e s e  h y p o t h e s e s .  When a t e x t  c o n t a i n e d  a t i m e  s h i f t  
b e y o n d  t h e  e x p e c t e d  r a n g e  f o r  t h a t  s c e n a r i o  t h e n  t h e  
continuations which the subjects produced were less likely
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t o  m e n t i o n  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  t h a n  when  t h e  
t i m e  s h i f t  was  w i t h i n  t h e  e x p e c t e d  r a n g e  f o r  t h a t  
s t e r e o t y p e d  s i t u a t i o n .
The p r o b a b i l i t y  o f  m e n t i o n i n g  t h e  s c e n a r i o  
i n d e p e n d e n t  o r  m a i n  c h a r a c t e r  i s  n o t  r e d u c e d  i n  t h i s  way .  
The d a t a  s u g g e s t s  t h a t  t h i s  c h a r a c t e r  has  a p r i v i l e g e d  
s t a t u s  i n  t h e  discourse, w h i c h  ( a f t e r  C h a f e )  i s  t e r m e d  
f o r e g r o u n d e d .  T h i s  c h a r a c t e r  i s  m o s t  l i k e l y  t o  be 
m e n t i o n e d  i n  c o n t i n u a t i o n s  i n  b o t h  t i m e  c o n d i t i o n s .  When 
t h e  t y p e s  o f  r e f e r e n c e  u sed  w e r e  c o n s i d e r e d  t h i s  s t a t u s  i s  
c o n f i r m e d .  P r o n o u n  r e f e r e n c e s  a r e  used  m o r e  f r e q u e n t l y  
t o  r e f e r  t o  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  t h a n  t h e  
s c e n a r i o  d e p e n d e n t  o n e ,  p a r t i c u l a r l y  i n  t h e  b e y o n d  r a n g e  
t i m e  c o n d i t i o n .
E x p e r i m e n t  I  p r o v i d e s  e v i d e n c e  f i r s t  t h a t  r e a d e r s  do 
h a v e  s h a r e d  e x p e c t a n c i e s  a b o u t  t h e  t i m e  r a n g e s  f o r  
f a m i l i a r  e v e n t s .  Second  E x p e r i m e n t  I  p r o v i d e s  e v i d e n c e  
t h a t  t i m e  c h a n g e  i n f o r m a t i o n  c an  a l s o  be u s ed  by  t h e  
r e a d e r  t o  d e c i d e  w h e t h e r  a s c e n a r i o  i s  c u r r e n t l y  r e l e v a n t  
and h e n c e  i n  f o c u s .  The r e s u l t s  show t h a t  t h e  m a i n  
c h a r a c t e r  who i s  i n d e p e n d e n t  o f  t h e  s c e n a r i o ^ h a s  an 
o v e r w h e l m i n g l y  p r i v i l e d g e d  s t a t u s .  T h i s  c h a r a c t e r  i s  
c h o s e n  b e t w e e n  t w i c e  and e i g h t  t i m e s  as  o f t e n  as  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r  i n  t h e  v a r i o u s  e x p e r i m e n t a l  
c o n d i t i o n s .
T h i s  r e s u l t  r a i s e s  some i n t e r e s t i n g  q u e s t i o n s  a b o u t  
t e x t  p r o c e s s i n g .  I t  s u g g e s t  t h a t  t h e  s c e n a r i o  and i t s  
a s s o c i a t e d  i n f o r m a t i o n  may be a d e v i c e  lesd by  t h e  r e a d e r  
t o  f i l l  o u t  u n i m p o r t a n t  b a c k g r o u n d  w h i l s t  t h e  m a i n  f o c u s
128
i s  on t h e  n o n s t a n d a r d  o r  n o v e l  i n f o r m a t i o n .  I f  t h e  
i n f o r m a t i o n  a c t u a l l y  s t a t e d  i n  t h e  t e x t  w h i c h  l i n k s  t o  t h e  
s c e n a r i o  i s  n o t  a b s o l u t e l y  s t e r e o t y p e d  o r  p r e v i o u s l y  
p r e d i c t e d  w i l l  t h e r e  be  a s h i f t  o f  a t t e n t i o n  t o  t h e  
s c e n a r i o ?  The r e s u l t s  o f  E x p e r i m e n t  I  s u g g e s t  t h a t  t h e  
s c e n a r i o  can  s h i f t  i n  and  o u t  o f  f o c u s .  Can i t  a l s o  i n  
C h a f e ’ s t e r m ,  bec o me  f o r e g r o u n d e d ,  o r  i n  g e n e r a l  t h e  
c e n t r e  o f  p r o c e s s i n g  a t t e n t i o n ?  I f  t h i s  o c c u r s  w i l l  t h e  
t i m e  c h a n g e  i n f o r m a t i o n  s t i l l  be used  as a s c e r t p i o  s h i f t  
c u e  i n  t h e  s a m e  Vvjay o r  d o e s  a s t a n d a r d  e v e n t  t i m e  r a n g e  
o n l y  a p p l y  t o  a b s o l u t e l y  s t a n d a r d  e v e n t s ?  The  f o l l o w i n g  
e x p e r i m e n t s  i n v e s t i g a t e  t h e s e  p o s s i b i l i t i e s .
E x p e r i m e n t  I I
I f  a s c e n a r i o  d e p e n d e n t  c h a r a c t e r  i s  o n l y  a d e f a u l t  
a s s i g n m e n t  i n  a p r e p r o g r a m m e d  i n f o r m a t i o n  s t r u c t u r e ,  
a c t u a l l y  s t a t i n g  t h e  c h a r a c t e r  i n  t h e  t e x t  may add l i t t l e  
t o  t h e  c h a r a c t e r s  s t a t u s .  So f o r  e x a m p l e ,  i f  a r e a d e r  
e n c o u n t e r s  a t e x t  a b o u t  r e s t a u r a n t s  t h e n  ’ t h e  w a i t e r ’ s l o t  
i s  a l r e a d y  a c t i v a t e d  by  t h e  s c e n a r i o  and a c t u a l l y  s t a t i n g  
' t h e  w a i t e r '  p r o v i d e s  no e x t r a  i n f o r m a t i o n  and h e n c e  a dd s  
n o t h i n g  w h i c h  w o u l d  c a u s e  t h e  r e a d e r  t o  pay  a t t e n t i o n  t o  
t h a t  c h a r a c t e r .  I f  t h e  w a i t e r  i s  d e s c r i b e d  as ’ c l u m s y ’ 
t h i s  i s  n o t  i n f o r m a t i o n  p r o v i d e d  by t h e  s c e n a r i o  and may 
h a v e  t o  be s p e c i f i c a l l y  e n c o d e d  f r o m  t h e  t e x t  as new 
i n f o r m a t i o n  by t h e  r e a d e r .  T h i s  may c a u s e  t h i s  c h a r a c t e r  
t o  a p p e a r  m o r e  p r o m i n e n t  and  h e n ce  be m o r e  l i k e l y  t o  
f e a t u r e  i n  c o n t i n u a t i o n s  o f  t h e  t e x t .  T h i s  e n h a n c e d  
s t a t u s  h o w e v e r  s h o u l d  d e p e n d  on t h e  c h a r a c t e r  b e i n g  i n
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f o c u s  as  p a r t  o f  a c u r r e n t l y  a c t i v e  s c e n a r i o .  T i m s  
c h a n g e s  w h i c h  c u e  t h e  s c e n a r i o  a s  no l o n g e r  i n  f o c u s  
s h o u l d  a l s o  t e r m i n a t e  a n y  i n c r e a s e d  p r o m i n e n c e  o f  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r .
M a t e r i a l s
The m a t e r i a l s  u s ed  i n  t h i s  e x p e r i m e n t  w e r e  t w e n t y  
f o u r - l i n e  n a r r a t i v e s  a d a p t e d  f r o m  t h o s e  u sed  i n  E x p e r i m e n t
I .  The f i r s t  l i n e  a g a i n  c o n t a i n e d  t h e  s c e n a r i o  
i n d e p e n d e n t  c h a r a c t e r  d e s c r i b e d  by  p r o p e r  name.  The 
s e c o n d  l i n e  c o n f i n e d  t h e  s c e n a r i o - d e p e n d e n t  c h a r a c t e r  who 
w a s  d e f i n e d  i n  t e r m s  o f  t h e  r o l e  p l a y e d  i n  t h e  s c e n a r i o ,  
i n  one c o n d i t i o n  o f  t h e  e x p e r i m e n t  t h i s  d e s c r i p t i o n  was  
q u a l i f i e d  by  an a d j e c t i v e .  The  r e s t  o f  t h e  p a s s a g e  was  a
o n e - l i n e  f i l l e r  s e n t e n c e  and t h e n  t h e  t i m e  c h a n g e  s e n t e n c e
e i t h e r  i n  t h e  b e y o n d  e x p e c t e d  r a n g e  o r  w i t h i n  e x p e c t d  
r a n g e  c o n d i t i o n .  An e x a m p l e  o f  t h e  m a t e r i a l s  i s  s h ow n  
b e l o w  :
"In the Restaurant"
The B r o w n s  w e r e  e a t i n g  a m e a l  i n  a r e s t a u r a n t .
A ( c l u m s y )  w a i t e r  h o v e r e d  a r o u n d  t h e  t a b l e .
T h i s  r e s t a u r a n t  was w e l l  known f o r  i t s  f o o d .
F o r t y  m i n u t e s )
l a t e r  t h e  r e s t a u r a n t  was e m p t y .
F i v e  h o u r s  )
Two g r o u p s  o f  s u b j e c t s  w e r e  p r e s e n t e d  w i t h  t w o  b l o c k s  
o f  t w e n t y  p a s s a g e s .  A c r o s s  t h e  b l o c k s  e a c h  s u b j e c t  was  
p r e s e n t e d  w i t h  e a c h  p a s s a g e  i n  t h e  t w o  t i m e  c h a n g e
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c o n d i t i o n s .  Each  s u b j e c t  r e c e i v e d  h a l f  t h e  p a s s a g e s  w i t h  
a d j e c t i v e s  and  h a l f  w i t h o u t .  A c r o s s  t h e  t w o  g r o u p s  o f  
s u b j e c t s  e a c h  p a s s a g e d  a p p e a r e d  i n  a l l  c o n d i t i o n s .  (See 
A p p e n d i x  C f o r  f u l l  d e t a i l s  o f  d e s i g n  and m a t e r i a l s ) .
A i m
The a i m  o f  t h i s  e x p e r i m e n t  i s  t o  m a n i p u l a t e  t h e  
p r o m i n e n c e  o f  t h e  s c e n a r i o - d e p e n d e n t  c h a r a c t e r s  t h r o u g h  
t h e  use  o f  q u a l i f y i n g  a d j e c t i v e s .  I t  i s  h y p o t h e s i z e d  
t h a t  a d j e c t i v e s  w i l l  l e a d  t o  m o r e  r e l e v a n t  c o n t i n u a t i o n s  
t o  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  w h e r e  t h e  t i m e  c h a n g e  
c u e s  t h a t  s c e n a r i o  as c u r r e n t l y  r e l e v a n t ,  and i n  f o c u s .
P r o c e d u r e
F i f t y  u n d e r g r a d u a t e s  f r o m  t h e  U n i v e r s i t y  o f  G l a s g o w  
w e r e  s u b j e c t s  i n  t h i s  e x p e r i m e n t .  The i n s t r u c t i o n s  t o  
s u b j e c t s  w e r e  t h e  same as E x p e r i m e n t  I .
Results
The c o n t i n u a t i o n s  w e r e  s c o r e d  a c c o r d i n g  t o  w h i c h  
c h a r a c t e r  was  m e n t i o n e d  and t h e  t y p e  o f  r e f e r e n c e  u s e d .
I f  b o t h  c h a r a c t e r s  w e r e  m e n t i o n e d  i n  t h e  same c o n t i n u a t i o n  
b o t h  t o t a l s  w e r e  i n c r e a s e d .  C o n t i n u a t i o n s  w h i c h  
m e n t i o n e d  n e i t h e r  c h a r a c t e r  s c o r e d  z e r o .  A g a i n  t h e  
a c t u a l  c o n t e n t  o f  t h e  c o n t i n u a t i o n s  was  i g n o r e d .  T o t a l  
n u m b e r s  o f  c o n t i n u a t i o n s  by  s u b j e c t s  and by  m a t e r i a l s  w e r e  
c a l c u l a t e d .
F r om t h e  c o n t i n u a t i o n s  i n  t h e  t w o  b l o c k s  o f  
m a t e r i a l s ,  i t  appeared t h a t  s u b j e c t s '  r e s p o n s e s  b e t w e e n
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b l o c k s  w a s h i g h l y  c o n s i s t e n t .  I t  a p p e a r e d  t h a t  s u b j e c t s '  
r e s p o n s e s  i n  t h e  s e c o n d  b l o c k  w e r e  i n f l u e n c e d  e i t h e r  by 
r e c a l l  o r  c o n s u l t a t i o n  t o  t h e i r  e a r l y  r e s p o n s e  t o  t h a t  
p a r t i c u l a r  p a s s a g e .  I t  was  d e c i d e d  t h e r e f o r e  o n l y  t o  
p e r f o r m  an a n a l y s i s  o f  v a r i a n c e  by s u b j e c t s  c o l l a p s i n g  
a c r o s s  on t h e  d a t a  f r o m  b l o c k  1. The r e s u l t s  a r e  shown
J i n  T a b l e s .
The t o t a l  n u m b e r  o f  c o n t i n u a t i o n s  i n  e a c h  t i m e  c h a n g e  
c o n d i t i o n  f o r  e ac h  c h a r a c t e r  t y p e  m e n t i o n e d  w e r e  s u b j e c t e d  
t o  a n a l y s e s  o f  v a r i a n c e .  A n a l y s e s  o f  v a r i a n c e  w e r e  
p e r f o r m e d  t r e a t i n g  s u b j e c t s  as a r a n d o m  f a c t o r ,  c o l l a p s i n g  
a c r o s s  m a t e r i a l s  and t r e a t i n g  t i m e  c h a n g e  c o n d i t i o n  and 
c h a r a c t e r  t y p e  a f i x e d  f a c t o r s .
The r e s u l t s  w e r e  as f o l l o w s ,  t h e r e  was a s i g n i f i c a n t  
e f f e c t  o f  t i m e ,  a d j e c t i v e  and c h a r a c t e r  by s u b j e c t s  (F 1, 
4 9 )  = 3 . 9 7 ,  P < . 0 5 ,  F ( 1 ,  49)  = 6 . 8 7 ,  p < . 0 1 ,  F ( 1 ,  49)  = 
3 . 4 8 ,  p < .0001 r e s p e c t i v e l y ) .  The i n t e r a c t i o n  o f  t i m e  x 
a d j e c t i v e  l e d  t o  s i g n i f i c a n t l y  mo r e  c o n t i n u a t i o n s  i n  t h e  
a d j e c t i v e  p r e s e n t ,  w i t h i n  t i m e  r a n g e  c o n d i t i o n  (F ( 1 ,  49)  ~ 
4 . 4 5 ,  p < . 0 3 ) .  The s i m p l e  m a i n  e f f e c t s  c o m p a r i s o n s  
w i t h i n  t h e  t i m e  x c h a r a c t e r  i n t e r a c t i o n  s h ow e d  t h e r e  w e r e  
s i g n i f i c a n t l y  f e w e r  c o n t i n u a t i o n s  t o  t h e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r  i n  t h e  b e y o n d  r a n g e  t i m e  c o n d i t i o n  
t h a n  i n  t h e  w i t h i n  r a n g e  c o n d i t i o n  (F ( 1 ,  4 9) = 7 . 7 4 ,  p < 
. 0 1 ) .  W i t h i n  t h e  c h a r a c t e r  x a d j e c t i v e  i n t e r a c t i o n  
a d j e c t i v e s  l e d  t o  s i g n i f i c a n t l y  mo r e  c o n t i n u a t i o n s  t o  t h e  
s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  (F ( 1 ,  49) = 1 8 . 1 8 ,  p < . 0 1 )  
W i t h i n  t h e  t r i p l e  i n t e r a c t i o n  o f  c h a r a c t e r  x t i m e  x 
a d j e c t i v e  (F ( 1 ,  4 9 )  -  4 . 5 5 ,  p < . 0 3 )  t h e  s i g n i f i c a n t
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d i f f e r e n c e  i s  t h a t  t h e r e  a r e  mo r e  c o n t i n u a t i o n s  i n  t h e  
a d j e c t i v e  p r e s e n t , w i t h i n  p r e d i c t e d  t i m e  r a n g e  c o n d i t i o n  
w h i c h  m e n t i o n  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r .
The a n a l y s i s  by  m a t e r i a l s  c o l l a p s i n g  a c r o s s  s u b j e c t s ,  
i f  o n l y  d a t a  f r o m  b l o c k  1 i s  i n c l u d e d ,  d oes  n o t  f i l l  any  
r e a d i l y  a v a i l a b l e  a n a l y s i s  o f  v a r i a n c e  d e s i g n .
T a b l e  3
E x p e r im e n t  I I  
C o n t i n u a t i o n s  bj R e f e r e n c e  T%pe^ C h a ra c te r^ ,
T im e  Ç bpnge  and M J p c i l y e
W i t h in  l im e  Range
C h a r a c t e r N ppn P h r a s e s P r o n o u n s
A d j e c t i v e  
A b s e n t
{ S c e n a r i o
{ I n d e p e n d e n t
{
{Scenario
{ D e p e n d e n t
62 (24.8%)*
22 (8.8%%)
72 (28.8%%)
10. (4%)
A d j e c t i v e
P r e s e n t
{Scenario
{ I n d e p e n d e n t
{
{ S c e n a r i o
{Dependent
106
33
(42.4%)
(6.4%)
49 ( 1 9 . 6 % )
4 (1.6%)
P e r c e n t a g e s  s h ow n  i n  b r a c k e t s  a r e  t h e  n u m b e r  o f  c o n t i n u a t i o n s  
i n  e ac h  c o n d i t i o n  as  a p e r c e n t a g e  o f  t h e  t o t a l  p o s s i b l e  f o r  
e a c h  c o n d i t i o n  e . g .  i n  t h e  w i t h i n  t i m e  r a n g e ,  a d j e c t i v e s  
a b s e n t  c o n d i t i o n  54% o f  t h e  c o n t i n u a t i o n s  f e a t u r e d  t h e  
s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r ,  24.8% noun  p h r a s e  c o n t i n u a t i o n s ,  
2 8 . 8 % p r o n o u n  c o n t i n u a t i o n s ,  1 3 % o f  c o n t i n u a t i o n s  i n  t h i s  
c o n d i t i o n e d  m e n t i o n e d  s c e n a r i o  d e p e n d e n t  c h r a c t e r s  8 .8% n o u n s ,
4% p r o n o u n s .
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Bey ond  T i me  Range 
C h a r a c t e r  Woujn P h r a s e s P r o n o u n s
A d j e c t i v e
A b s e n t
A d j e c t i v e
Present
{Scenario
{ I n d e p e n d e n t
{
{Scenario 
{Depende n t
{Scenario
{ I n d e p e n d e n t
{
{Scenario
{Dependent
61
77
20
(24.4%)
(5.6;;)
(31%)
(8%)
107 (43%)
4 (1.6%)
66 (26.4%)
4 (1.6%)
The m o s t  i m p o r t a n t  com pari sons o f  b o t h  n u m b e r  o f
c o n t i n u a t i o n s  and t h e  t y p e  o f  r e f e r e n c e s  us ed  t h e r e f o r e
w i l l  be e x a ; i i i n e d  by c h i  s q u a r e  t e s t s .
The f i r s t  c o m p a r i s o n  was inade o f  t h e  n u m b e r  o f
c o n t i n u a t i o n s  t o  t h e  t w o  c h a r a c t e r s  b e t w e e n  w i t h i n  and
b e y o n d  e x p e c t e d  t i m e  r a n g e s .  T h e r e  i s  a s m a l l e r
proportion of c o n t i n u a t i o n s  t o  t h e  s c e n a r i o  d e p e n d e n t
<2_
c h a r a c t e r  i n  t h e  beyond r a n g e  c o n d i t i o n  (X^ i) - 3.86, p <
.05).
F o l l o w i n g  on t h e  b y - s u b j e c t  a n a l y s i s  t h e  n e x t  
comparison of interest is between the adjective 
p r e s e n t / a b s e n t  c o n d i t i o n  and t h e  c o n t i n u a t i o n s  t o  t h e  
s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r .  I n  t h e  beyond t i m e  r a n g e  
c o n d i t i o n  t h e r e  i s  a s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  o f  
noun  p h r a s e s  t o  p r o n o u n  i n  t h e  a d j e c t i v e  p r e s e n t  c o n d i t i o n
(Xo)' 0,92 p < , 0 1 ) .  T h i s  d i f f e r e n c e  i s  e v e n  m o r e
m a r k e d  i n  t h e  v j i t h i f i  t i m e  r a n g e  c o n d i t i o n  (X (j) 
p < . 0 0 1 ) .
2 .35
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A s i n E X p e r i m e ri t I , the comparisons of use of p r o n o u n
and noun phrases differs between the two characters, over
both tiLie change conditions (X^ |')“ - 26.92? P < .001) in
the within range condition (X(i) ^  - 26.4, p < ,001 and in
2.
the beyond range condition z 33.4, p .001).
Pronouns represent a smaller proportion of the 
continuations to scenario dependent characters.
JJi^cussior]
The results of this experiment are not conclusive, 
due to the sacrifice of data because of effects in 
subjects' behaviour over blocks 1 and 2 of the experiment. 
The results however do show a highly consistent pattern 
both within the experiment and between this data and the 
results of Experiment Ï and so tentative conclusions can 
be drawn. First the experiment replicates the most 
interesting result from Experiment I, namely that 
following a beyond range time change cont inuat ions t o the 
scenario dependent character become less likely. This is 
further support for the concept of scenarios shifting out 
of focus when cued as no longer relevant.
This experiment was designed specifically to test the 
relationship between the foregrounded scenario independent 
character and the less privileged status of the scenario 
dependent character and how this would be affected by 
adding non-scenario based information to this character In 
the form of adjectives. The hypothesis was that 
adjectivts would lead to more continuations and that this 
improvement would be dependent on the scenario being in
f o c u s .  T h e  e x p e r i m e n t  d o e s  s h o w  a s i g n i f i c a n t  e f f e c t  o f  
a d j e c t i v e s  a n d  a s i g n i f i c a n t  i n t e r a c t i o n  o f  a d j e c t i v e  x 
t i m e  i n  t h e  p r e d i c t e d  d i r e c t i o n s .  The  i n c r e a s e  i n  t h e  
n u m b e r  o f  c o n t i n u a t i o n s  h o w e v e r  i s  t o  t h e  s c e n a r i o  
i n d e p e n d e n t  c h a r a c t e r  n o t  t o  t h e  s c e n a r i o  d e p e n d e n t  o n e .
I t  s e e m s  t h a t  t h e  e f f e c t  o f  a d j e c t  i vas i s  t o  m a k e  t h e  
s c e n a r i o  b a s e d  n a r r a t i v e  m o r e  v i v i d  i n  s ome  w a y  and  t h i s  
l e a d s  t o  m o r e  r e l e v a n t  c o n t i n u a t i o n s  f e a t u r i n g  t h e  m a i n  
s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r .
T h e  r e a d e r s  a p p e a r  t o  b e  i n v o l v e d  i n  a q u i t e  c o m p l e x  
d e c i s i o n  m a k i n g  p r o c e s s  w h e n  t h e y  d e c i d e  on  w h a t  i s  
p r o m i n e n t  i n  t h e s e  n a r r a t i v e s  a n d  h e n c e  w h a t  t o  m e n t i o n  i n  
t h e i r  c o n t i n u a t i o n s .  T h e  i n c r e a s e  i n  t h e  a d j e c t i v e  
c o n d i t i o n  i s  l i m i t e d  t o  t h e  w i t h i n  t i m e  r a n g e  c o n d i t i o n  so 
t h e  r e a d e r s  a p p e a r  t o  be  a f f e c t e d  by  t h e  s c e n a r i o  a n d  i t s  
a s s o c i a t e d  c h a r a c t e r s  b e i n g  i n  f o c u s .  The  t y p e  o f  
r e f e r e n c e s  u s e d  i n  t h i s  c o n d i t i o n  a r e  a l s o  i n t e r e s t i n g ,  
t h e  i n c r e a s e  c o n s i s t i n g  a l m o s t  e n t i r e l y  o f  n o u n  p h r a s e s  
r e f e r e n c e s .  T h e s e  m o r e  s p e c i f i c  r e f e r e n c e s  h a v e  b e e n  
c h a r a c t e r i s e d  as  g e n e r a l l y  b e i n g  u s e d  w h e n  e n t i t i e s  a r e  
l e s s  r e a d i l y  o r  o b v i o u s l y  a c c e s s i b l e .  The  p a s s a g e s  a r e  
d e s i g n e d  t o  m a k e  p r o n o u n  r e f e r e n c e s  u n a m b i g u o u s  b u t  
p r o n o u n s  seem t o  b e  l a r g e l y  r e s t r i c t e d  t o  f o r e g r o u n d e d  
c h a r a c t e r s  a n d  t h e  a d d i n g  o f  an a d j e c t i v e  t o  t h e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r  s e e m s  t o  h a v e  i t s  e f f e c t ,  n o t  i n  m a k i n g  
t h i s  c h a r a c t e r  s p e c i f i c a l l y  m o r e  p r o m i n e n t ,  b u t  b y  r e d u c i n g  
t h e  d e g r e e  o f  f o r e g r o u n d i n g  o f  t h e  c o n t r a s t i n g  s c e n a r i o  
i n d e p e n d e n t  c h a r a c t e r .  I t  i s  as  i f  i n s t e a d  o f  a r a t h e r  
b o r i n g  s t e r e o t y p e d  s t o r y  w h i c h  a p p e a r s  t o  h a v e  o n l y  o n e
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c h a r a c t e r  i n  a s t e r e o t y p e d  s i t u a t i o n ,  t h e  a d j e c t i v e  m a k e s  
t h e  s i t u a t i o n  l e s s  p r e d i c t a b l e  a n d  t h e  r e a d e r  m o r e  a w a r e  
o f  t h e  s u p p o r t i n g  p l a y e r s ,  h o w e v e r  i t  i s  s t i l l  t h e  m a i n  
c h a r a c t e r  t o  whom t h e y  r e f e r  i n  t h e i r  c o n t i n u a t i o n s ,  b u t  
t h e r e  a r e  m o r e  o f  t h e s e  ’ r e l e v a n t ’ c o n t i n u a t i o n s  r a t h e r  
t h a n  p r e d i c t a b l e  o n e  l i n e  e n d i n g s  w h i c h  m e n t i o n  n e i t h e r  
c h a r a c t e r .  T h i s  e f f e c t  s t i l l  d e p e n d s  on  t h e  s c e n a r i o  
b e i n g  p e r c e i v e d  a s  o n g o i n g  a n d  so  i s  l i m i t e d  t o  t h e  w i t h i n  
r a n g e  t i m e  c o n d i t i o n .
T h e  r o l e  o f  t h e  s c e n a r i o  s e e m s  s t i l l  t o  b e  a 
b a c k g r o u n d  o n e ,  b u t  a s  w e l l  a s  h a v i n g  . r e l e v a n c e  c u e s  
a t t a c h e d  s u c h  a s  t i m e  r a n g e s ,  i t  a l s o  s e e m s  t o  h a v e  s o m e  
a t t e n t i o n  f o c u s i n g  f e a t u r e s  b u t  t h e s e  a r e  l e s s  s i m p l e  t h a n  
m i g h t  be  s u p p o s e d .  I f  t h e r e  i s  an a d d i t i o n  t o ,  o r  
d e p a r t u r e  f r o m ,  t h e  p r e d i c t e d  i n f o r m a t i o n  a b o u t  a s t a n d a r d  
e v e n t ,  t h e n  t h e  m o r e  o f  t h e  r e a d e r s  a t t e n t i o n  s e e m s  t o  b e  
r e q u i r e d  t o  p r o c e s s  t h e  t e x t  a s  a w h o l e .
E % & e r i m e n l  I I I
The  s c e n a r i o  a s  an i n t e r p r e t i v e  d e t a i l  f i l l i n g  d e v i c e  
o p e r a t i n g  i n  t h e  b a c k g r o u n d  i s  t h e  v i e w  o f  c o m p r e h e n s i o n  
e m e r g i n g  f r o m  t h e s e  s t u d i e s  w i t h  t i m e  c h a n g e s  c u e i n g  w h e n  e v e n  
t h i s  r e s t r i c t e d  s t a t u s  i s  no  l o n g e r  r e l e v a n t .  T he  r e s u l t s  o f  
E x p e r i m e n t  I I  s u g g e s t  t h a t  e v e n  i n f o r m a t i o n  a d d e d  s p e c i f i c a l l y  
t o  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  h a s  i t s  e f f e c t  on t h e  
c o n t r a s t  b e t w%n  s c e n a r i o  i n d e p e n d e n t  and  d e p e n d e n t  c h a r a c t e r s .
E x p e r i m e n t  I I I  c o n t i n u e s  t h e  i n v e s t i g a t i o n  o f  t h e  r o l e  o f  
t h e  s c e n a r i o .  I t  t e s t s  i f  p r i m a c y ,  i . e .  t h e  f i r s t  c h a r a c t e r
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e n c o u n t e r e d  by  t h e  r e a d e r  h a s  an e f f e c t  on  s t a t u s  i n  t h e  t e x t  
a n d  i f  t h e  s c e n a r i o ' s  s t a t u s  c a n  be e n h a n c e d  by  t h e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r  o c c u r i n g  i n  t h i s  p o s i t i o n .  The  
e x p e r i m e n t  a l s o  f u r t h e r  t e s t s  t h e  n o t i o n  o f  p r e d i c t a b i l i t y  
w i t h i n  a s c e n a r i o .  T w o  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  f o r  
e a c h  p a s s a g e  w e r e  c h o s e n  and  c a t e g o r i z e d  as  p r e d i c t a b l e  o r  
u n p r e d i c t a b l e  f r o m  a p r e t e s t i n g  s e s s i o n  w h e r e  s u b j e c t s  w e r e  
a s k e d  t h e  n a m e s  o f  c h a r a c t e r s  w h e n  p r e s e n t e d  w i t h  a s h o r t  
s c e n a r i o  t i t l e .  The  p r e d i c t a b l e  c h a r a c t e r s  f o r  t h e  p a s s a g e s  
w e r e  t h o s e  c h a r a c t e r s  m o s t  f r e q u e n t l y  p r e d i c t e d  by s u b j e c t s ,  
t h e  u n p r e d i c t a b l e  c h a r a c t e r s  t h o s e  c h a r a c t e r s  v e r y  
i n f r e q u e n t l y  p r o d u c e d  by t h e  s u b j e c t s .  F o r  e x a m p l e ,  g i v e n  
t h e  t i t l e  " I n  t h e  r e s t a u r a n t "  46 o u t  o f  48 s u b j e c t s  p r o d u c e d  
"  w a l t e r "  a s  a n  e x p e c t e d  r o l e  n a m e  w h i l s t  1 s u b j e c t  out o f  48  
p r o d u c e d  " d i s h w a s h e r " .  See A p p e n d i x  C f o r  f u l l  l i s t  o f  
t i t l e s  a n d  c h a r a c t e r s  g e n e r a t e d  f r o m  t h e i n .
I J a i e r  i a l s
The  m a t e r i a l s  u s e d  i n  t h i s  s t u d y  w e r e  t w e n t y  f o u r  l i n e  
t e x t s  a d a p t e d  f r o m  t h o s e  u s e d  i n  E x p e r i m e n t s  I  a n d  I I .  I n  
l i n e  o n e  t h e  t e x t s  c o n t a i n e d  a role n a m e  d e s c r i p t i o n  o f  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r ,  t h i s  c h a r a c t e r  w a s  e i t h e r  
p r e d i c t a b l e  f r o m  t h e  s c e n a r i o  title o r  u n p r e d i c t a b l e .  I n  
l i n e  tw' 0 t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  a p p e a r e d  d e s c r i b e d  
b y  p e r s o n a l  n a me .  The  d e s c r i p t i o n s  o f  b o t h  c h a r a c t e r s  w e r e  
m o d i f i e d  so  t h a t  t h e y  c o u l d  be  u n a m b i g u o u s l y  i d e n t i f i e d  by  
p r o n o u n s .  T he  r e s t  o f  t h e  p a s s a g e  v-zas a s  described i n  
E x p e r i m e n t  I  a n d  I I .  Two  e x a m p l e s  a r e  sh o wn  b e l o w :
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T h e  T e n n i s  M a t c h
s p e c t a t o r s )
T h e  w e r e  v e r y h o t .
b a 11 b 0 y s )
Sue wa s  p l a y i n g  w e l l  i n  h e r  f i r s t  m a t c h  a t  U i r n b e l d o n  
T h e  m a t c h  wa s  b e i n g  c l o s e l y  c o n t e s t e d .
One )
h o u r s  l a t e r  a w i n d  b l e w  u p .
E i g h t  )
C a r  R e p a i r s
mechanic )
T h e  s u r v e y e d  t h e  s c e n e ,
apprentice)
K a t y  u s e d  s e v e r a l  s p a n n e r s  as  s h e  worked on  t h e  c a r .
T o o l s  a n d  o i l y  r a g s  l a y  a l l  a r o u n d .
One )
hours later frustration set in.
Mine)
T w o  g r o u p s  o f  s u b j e c t s  w e r e  p r e s e n t e d  w i t h  t w o  b l o c k s  o f  
t ' w o n t y  p a s s a g e s .  A c r o s s  t h e  t w o  b l o c k s  e a c h  subject w a s  
p r e s e n t e d  w i t h  e a c h  p a s s a g e  i n  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s .  
I n  e a c h  b l o c k  h a l f  t h e  p a s s a g e s  a p p e a r e d  w i t h  a p r e d i c t a b l e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r  h a l f  w i t h  an u n p r e d i c t a b l e  one. 
Across t h e  t w o  g r o u p s  o f  s u b j e c t  a l l  p a s s a g e s  a p p e a r e d  i n  a l l  
c o n d i t i o n s .  F u l l  d e t a i l s  o f  t h e  d e s i g n  a n d  m a t e r i a l s  u s e d  i n  
t h i s  e x p e r i m e n t  a r e  s h o w n  i n  A p p e n d i x  C.
The aim of this experiment is to investigate if the 
s t a t u s  o f  s c e n a r i o  d e p e n d e n t  i n f o r m a t i o n  c a n  be b o o s t e d  by  
r e o r d e r i n g  t h e  p o s i t i o n  i n  w h i c l i  s u c h  i n f o r m a t i o n  a p p e a r s  i n  a
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t e x t .  T h i s  i s  a t e s t  o f  a p r i m a c y  h y p o t h e s i s ,  i t  m i g h t  be 
s u g g e s t e d  f o r  e x a m p l e  t h a t  t h e  f o r e g r o u n d e d  s t a t u s  o f  t h e  
c h a r a c t e r  t e r m e d  s c e n a r i o  i n d e p e n d e n t  i n  t h e  p r e v i o u s  
e x p e r i m e n t s  may  be d u e  t o  t h e i r  p o s i t i o n  i n  the t e x t  r a t h e r  
t h a n  t h e i r  r e l a t i o n  t o  t h e  s c e n a r i o .  S e c o n d l y  t h i s  
e x p e r i m e n t  i n v e s t i g a t e s  t h e  r o l e  o f  p r e d i c t a b i l i t y  w i t h i n  a 
s c e n a r i o .  A d d i n g  nevz u n p r e d i c t a b l e  i n f o r m a t i o n  t o  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r  i n  t h e  f o r m  o f  a d j e c t i v e s  i n  t h e  
l a s t  e x p e r i m e n t  s eem t o  somewhat r e d u c e  t h e  f o r e g r o u n d e d  s t a t u s  
o f  t h e  c o n t r a s t e d  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  w h e n  t h e  
s c e n a r i o  w a s  i n  f o c u s .  I f  t h e  d e p e n d e n t  c h a r a c t e r s  r o l e  
w i t h i n  t h e  s c e n a r i o  i s  c o m p a t i b l e  b u t  n o t  h i g h l y  p r e d i c t a b l e  
f  r  o i';i t h a t  s c e n a r i o  t  h e n t  'n i  s m a y  a c t  i  n a s i  i.i i  1 a r  w a y . T h u s 
p r e d i c t a b l e  a n d  u n p r e d i c t a b l e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  
may l e a d  t o  d i f f e r e n t  n u m b e r s  o f  c o n t i n s s i o n s  either t o  t h e s e  
c h r a c t e r s  o r  t o  t h e  c o r r e s p o n d i n g  s c e n a r i o  i n d e p e n d e n t  
c h a r a c t e r s .  A l l  t h e s e  h y p o t h e s i z e d  e f f e c t s  s h o u l d  d e p e n d  on 
t h e  s c e n a r i o  b e i n g  i n  f o c u s ,  t h u s  t h e  b e y o n d  r a n g e  t i m e  c h a n g e  
s h o u | d  h a v e  t h e  s a uie e f f e c t  a s  b e f o r e  i n  r e d u c i n g  t h e  n u m b e r  o f  
c o n t i n u a t i o n s  t o  s c e n a r i o  dependent c h a r a c t e r s ,
f r o c e d i j r e
T h i r t y  s i x  u n d e r g r a d u a t e s  a t  t h e  U n i v e r s i t y  o f  G l a s g o w  
a c t e d  as  s u b j e c t s  i n  t h i s  e x p e r i m e n t .  T he  i n s t r u c t i o n s  t o  
s u b j e c t s  w e r e  a s  i n  Ex p e r  i  m e n t  l a n d  I I .  I t  w a s  s t r e  s s e d 
t h a t  s u b j e c t s  s h o u l d  n o t  c o n s u l t  p r e v i o u s  answers w h e n  
c o m p l e t i n g  a n y  g i v e n  p a s s a g e .
1 40
R e s u l t s
T h e  c o n t i n u a t i o n s  w e r e  s c o r e d  as  i n  Ex p e r  i  me r i t  s I  a n d  I I .  
T o t a l  n u m b e r s  o f  c o n t i n u a t i o n s  by  s u b j e c t s  and  b y  m a t e r i a l s  
w e r e  c a l c u l a t e d .  T he  r e s u l t s  a r e  s h o w n  i n  T a b l e  4.
T he  r e s u l t s  w e r e  a n a l y s e d  as  i n  E x p e r i m e n t  I I .
A n a l y s e s  o f  v a r i a n c e  w e r e  per formed on t h e  t o t a l  n u m b e r  o f  
c o n t i n u a t i o n s  i n  e a c h  t i m e  c h a n g e  c o n d i t i o n  f o r  e a c h  c h a r a c t e r  
c o n d i t i o n ,  f i r s t  t r e a t i n g  s u b j e c t s  as  a r a n d o m  e f f e c t  
c o l l a p s i n g  a c r o s s  m a t e r i a l s ,  t r e a t i n g  t i m e  c h a n g e  c o n d i t o n ,  
c h a r a c t e r  m e n t i o n e d  a n d  p r e d i c t a b i l i t y  o f  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r s  a s  f i x e d  e f f e c t s ,  t h e n  t r e a t i n g  m a t e r i a l s  a s  a 
r a n d o m  e f f e c t  collapsing a c r o s s  s u b j e c t s  w i t h  t h e  same f i x e d  
e f f e c t s .  T he  s i g n i f i c a n t  e f f e c t s  o f  i n t e r e s t  were as  
f o l l o w s :  t h e  m a i n  e f f e c t  o f  c h a r a c t e r  w a s  h i g h l y  s i g n i f i c a n t ,
(F, 6, 35) = 252.3, p <.01 by subjects F(l, 19)= 3.6, p < .01 
b y  m a t e r i a l s  h i n  F K 1 ,  2 4 )  2 9 . 7 ) .  E e i t h e r  t i m e  c h a n g e  o o r
p r e d i c t a b i l i t y  w a s  a s i g n i f i c a n t  m a i n  e f f e c t  (F (l , 35) = 2 . 6 6 ,
p -  .1 b y  s u b j e c t s ,  F (1 , 1 9 ) =  . 3 8  by  m a t e r i a l s ,  F f l ,  3 5 ) =  .1 
by  s u b j e c t s ,  F ( 1 ,  19 )  = . 5 2  b y  m a t e r i a l s  r e s p e c t i v e l y ) .
W i t h i n  t h e  c h a r a c t e r  x t i m e  i n t e r a c t i o n ,  t h e  d i f f e r e n c e  
r e d u c t i o n  i n  t h e  n u m b e r  o f  c o n t i n u a t i o n s  t o  s c e n a r i o  d e p e n d e n t  
characters f o l l o w i n g  a b e y o n d  r a n g e  t i m e  c h a n g e  was a g a i n  
s i g n i f i c a n t  by  s u b j e c t s  ( F {^ 1 , 3 5 ) =  1 2 . 2 2 ,  p < . 0 1 )  a n d  by  
m a t e r i a l s  (F (l  , 1 9 ) =  8 . 0 2 ,  p < . 0 5 ) ,  M i n  F ' ^ ^  3 9 ) =  4 . 8 4  ( ) p 
< . 0 5 ).  W i t h i n  t h e  c h a r a c t e r  x p r e d i c t a b i l i t y  i n t e r a c t i o n  
t h e  r e d u c t i o n  i n  t h e  n u m b e r  o f  c o n t i n u a t i o n s  t o  u n p r e d i c t e d  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  i s  s i g n i f i c a n t  ( s i m p l e  m a i n  
effect F (1, 35) = 5.1, p < .05 by subjects, F (1, 19) = 5.37, 
p < . 0 5  by m a t e r i a l s  M i n  F ' ( 1 ,  52)  = 2 . 6 1  n . s . )
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C h i  s q u a r e  c o m p a r i s o n s  w e r e  made  b e t w e e n  t h e  t y p e s  o f
r e f e r e n t i a l  e x p r e s s i o n s  u s e d  i n  t h e  v a r i o u s  oxperir . i en t a  1
c o n d i t i o n s .  As i n  E x p e r i m e n t s  I  and  I I  t h e r e  i s  a s m a l l e r
p r o p o r t i o n  o f  p r o n o u n  r e f e r e n c e s  u sed  t o  s c e n a r i o  d e p e n d e n t
Zt h a n  t o  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r s  (X( |^ 1 8 . 7 3 ,  P < .01
? Z
o v e r a l l  3 . 8 2 ,  p < . 05  i n  p r e d i c t e d  characters, X (f)
19.4 1 i n  u n p r e d i c t e d  c h a r a c t e r s )  and  w i t h i n  t h e
c o n t i n u a t i o n s  to s c e n a r i o  d e p e n d e n t  characters t h e r e  i s  a 
S i i i a l l e r  p r o p o r t i o n  o f  p r o n o u n s  u s e d  t o  t h e  u n p r e d i c t e d  
G 11 a r  a G t  e r’ .
T a b l e  4
E x p e r i m e n t  I I I
C o n t i n u a t i o n s  b p  E e f e p e n ç e  T j p e ^  C h a r a c t e r ,  
l i p p  Ç h a n p e  ajad P r e d i c t a b i l i t y
U i t h i n  T i m e  Range
Çha racter h p u n  P h r a s e s  P r o n o u n s T G t  a 1
P redictable
Scenario
D e p e n d e n t
{ S e e  n a r  i  o 
{ I n d  e p e n d e n t
{ S c e n a r i o  
{ D e p e n d e n t
79 (21.9%) 64 (17.7%) 39.6%
40 (11.1%)  19 (5 .3%)  16.4%
{Scenario 
U n p r  e d i  G t  a b 1 e { I  n d e p e n d c n t
Scenario
D e p e n d e n t
{
{ S c e n a r i o
{ D e p e n d e n t
77 (21.4%) 65 (16%) 39.5%
37 (10.3%) 6 (1.6%) 11,9%
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lable 4 Cont^ 
D e y o n d  T i m e  Range
C h a r a c t e r l i o u n  P h r a s e s  P r o n o u n s Total
{ S c e n a r i o
P r e d i c t a b l e { I  n d e p e ndent 80 (22.2%) 63 (17.5%) 39.7%
S c e n a  r i o {
D o p e n d e n t { S c e n a r i o
{ D e p e n d e n t 26 (7.2%) 14 (3.9%) 1 1 . 1 :
{ S e e  n a r i o
»
U n p r e d i c t a b l e { I n  d e p e n d e n t 7 8 (21.6%) 70 (19.4%) 41%
S c e n a r i o {
D e p e n d e n t { S c e n a r i o
{ D e p e n d e  n t 20 (5.5%) 7 ( 1 . 9 4 % ) 7 . 4
To f u r t h e r  i n v e s t i g a t e  t h e  e f f e c t  o f  p o s i t i o n  i n  a text 
a n d  s c e n a r i o  r e l a t i o n s h i p  t h e  r e s u l t s  w e r e  c o m p a r e d  b e t w e e n  
E x p e r i m e n t  I , w h e r e  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  a p p e a r e d  
f i r s t  i n  t h e  t e s t  and E x p e r i m e n t  I I I  w h e r e  t h e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r  was i n  t h i s  p o s i t i o n .  T h i s  d a t a  i s  s h o w n  
i n  F i g u r e  6 .
T h e  u s e  o f  n o u n  p hfâ5 e s  a n d  p r o n e u n s  w a s  n o  d i f f  e r  en  t  1 n
t h e  t w o  e x p e r i m e n t s .  H o w e v e r  t h e  a c t u a l  p r o p o r t i o n  o f
c o n t i n u a t i o n s  t o  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  w a s  f o u n d  t o
d i f f e r .  I n  t h e  w i t h i n  r a n g e  t i m e  c h a n g e  c o n d i t i o n  t h e r e  w a s
a s m a l l e r  p r o p o r t i o n  o f  c o n t i n u a t i o n s  t o  t h e  s c e n a r i o
d e p e n d e n t  c h a r a c t e r  i n  E x p e r i m e n t  I I I ,  w h e r e  t h e  d e p e n d e n t
2.
c h a r a c t e r  a p p e a r e d  i n  t h e  i n i t i a l  l i n e  o f  t h e  text (Xfi)
4 . 6 6 ,  p < . 0 5 ) .  I n  t h e  b e y o n d  r a n g e  t i m e  c h a n g e  t h e  
p r o p o r t i o n  o f  s c e n a r i o  d e p e n d e n t - i n d e p e n d e n t  c h a r a c t e r s  d i d
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p r o p o r t i o n  o f  s c e n a r i o  d e p e n d e n t  : i n d e p e n d e n t  c h a r a c t e r s  d i d  
n o t  d i f f e r  b e t w e e n  t h e  t w o  e x p e r i m e n t s .
Discjysgion
T h i s  e x p e r i m e n t  t e s t e d  t h e  e f f e c t s  o f  t e x t  p o s i t i o n  and  
p r e d i c t a b i l i t y  on s c e n a r i o  d e p e n d e n t  i n f o r m a t i o n .  The  
f o r e g r o u n d e d  s t a t u s  o f  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  w a s  
a g a i n  o v e r w h e l m i n g l y  m a r k e d  i n  t h e  c o n t i n u a t i o n s .  I n  f a c t  
f a r  f r o m  t h i s  r e s u l t  i n  p r e v i o u s  e x p e r i m e n t s  b e i n g  d u e  t o  a 
p r i m a c y  e f f e c t ,  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  a c t u a l l y  
r e c e i v e d  f e w e r  c o n t i n u a t i o n s  w h e r e  t h e y  appe^ - ed  i n  t h e  i n i t i a l  
p o s i t i o n .  T h i s  e f f e c t  w a s  o n l y  p r e s e n t  w h e r e  t h e  t i m e  c h a n g e  
c u e d  t h e  s c e n a r i o  a s  b e i n g  i n  f o c u s .  T h e  s t a t u s  o f  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r  s e e m s  t o  r e s u l t  f r o m  t h e  
r e l a t i o n s h i p  t o  t h e  s c e n a r i o  i . e .  b e i n g  d e f i n e d  i n  t e r m s  o f  a 
r o l e  w i t h i n  a g i v e n  s c e n a r i o  a n d  n o t  f r o m  i t s  l o c a t i o n  i n  t h e  
text.
The  e f f e c t  o f  t h e  d e p e n d e n t  c h a r a c t e r s  p r e d i c t a b i l i t y  
f r o m  t h e  s c e n a r i o  w a s  v e r y  s l i g h t .  R a t h e r  t h a n  i n c r e a s e d  
s t a t u s  i n  t h i s  c o n d i t i o n  d u e  t o  a n y  a t t e n t i o n  f o c u s i n g  
p r o p e r t i e s  o f  t h e  u n e x p e c t e d ,  t h e  r e s u l t s  s u g g e s t  t h a t  t h e  
u n p r e d i c t a b l e  c h a r a c t e r s  w e r e  e v e n  l e s s  p r o m i n e n t  i n  t h e  t e x t s  
a s  t h e y  r e c e i v e  e v e n  f e w e r  p r o n o u n  c o n t i n u a t i o n s  t h a n  t h e  
p r e d i c t a b l e  d e p e n d e n t  c h a r a c t e r s .
P r e v i o u s  s t u d i e s  o f  r e c a l l  o f  s c r i p t  b a s e d  i n f o r m a t i o n  
f r o m  n a r r a t i v e s  ( B o w e r ,  B l a c k  & T u r n e r  (1979), G r o s s e r ,  G o r d o n  
Û S a w y e r  (1979) f o u n d  u n p r e d i c t e d  s c r i p t  b a s e d  a c t i o n s  t o  be  
r e c a l l e d  b e t t e r  t h a n  p r e d i c t e d  o n e s .  H o w e v e r  B o w e r  e t  a l  
d e s c r i b e  t h i s  as  an i m p r o v e d  r e c a l l  o f  g o a l  r e l e v a n t
1 44
b u t  i r r e l e v a n t  i n f o r m a t i o n  w o u l d  n o t  s h o w  t h e  s ame  
i m p r o v e m e n t .  C r a s s e r  e t  a l  performed m u l t i p l e  r e g r e s s i o n  
a n a l y s i s  o f  t h e i r  r e c o g n i t i o n  d a t a  t o  d e t e r m i n e  t h e  r e l a t i v e  
p r e d i c t i v e  p o w e r  o f  t h e  n e c e s s i t y ,  t y p i c a l i t y  a n d  f r e q u e n c y  o f  
m e n t i o n  i n  s c r i p t s  o f  t h e i r  s c r i p t  a c t i o n s .  S u b j e c t s  r a t i n g s  
o f  t h e  n e c e s s i t y  o f  a n  a c t  i  oo t  o a g i v e n  s c r i p t  w a s  t h e  b e s t  
p r e d i c t o r  o f  i t s  r e c o g n i t i o n  s c o r e .  T h e s e  r e s u l t s  s u g g e s t  
t h a t  u n p r e d i c t a b i l i t y  i n  t h e s e  s t u d i e s  h a s  a strong r e l a t i o n  
t o  i m p o r t a n c e  o r  r e l e v a n c e  t o  the s c r i p t .  I n  e x p e r i , . , e n t  3 t h e  
u n p r e d i c t a b i l i t y  o f  d e p e n d e n t  c h a r a c t e r s  may  w e l l  n o t  h a v e  this 
r e l a t i o n  a n d  f r o m  m a n y  of t h e  a c t u a l  p a i r s  e . g .  j u d g e  -  c l e r k  
o f  c o u r t ,  w a i t e r  *- d i s h w a s h e r ,  m e c h a n i c  -  a p p r e n t i c e  i t  a p p e a r s  
t h a t  t h e  o p p o s i t e  r e l a t i o n s h i p ,  u n p r e d i c t a b i l i t y  and  
u n i m p o r t a n c e  may be  l i n k e d  i n  t h i s  e x p e r i m e n t .  T h i s  w o u l d  
a c c o r d  w i t h  t h e  r e d u c e d  p r o p o r t i o n  o f  p r o n o u n  r e f e r e n c e s  t o  
t h e s e  c h a r a c t e r s .  U n i m p o r t a n t  c h a r a c t e r s  w i l l  be  e v e n  l e s s  
f o r e g r o u n d e d  t h a n  t h e  c o r r e s p o n d i n g  p r e d i c t e d  c h a r a c t e r  a n d  
l i en  c e  r e c e i v e  fewer p r o n o u n  c o n t i n u a t i o n s .
T he  r e a d i n g  t i m e  e x p e r i m e n t s  d e s c r i b e d  i n  t h e  f o l l o w i n g  
c h a p t e r ,  c o n t i n u e  t h e  i n v e s t i g a t i o n  on  t h e  i n f l u e n c e  o f  
predictability in scenario and further discussion of this issue 
v ; i l l  be  f o u nd t h e r e .
G e n e r a l  D i s c u s s i o n
The  e x p e r i m e n t s  d e s c r i b e d  i n  t h i s  C h a p t e r  i n v e s t i g a t e d  t h e  
r o l e  o f  t i i i i o  c h a n g e  i n f o r i i i a t i o n  and  t e x t  p r o c e s s i n g .  The  
i n i t i a l  q u e s t i o n  w a s  whether readers h a d  s h a r e d  e x p e c t a n c i e s  
a b o u t  t h e  t i m e  r a n g e s  f o r  s t e r e o t y p e d  e v e n t s  i n  t h e  w a y  t h e y  
h a d  b e e n  s h o w n  t o  s h a r e  o t h e r  information a b o u t  t h e s e  e v e n t s .
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h a d  b e e n  s h o w n  t o  s h a r e  o t h e r  i n f o r m a t i o n  ^ p u t  t h e s e  e v e n t s .
T h e  i n i t i a l  s t u d y  c o n f i r m e d  t h a t  r e a d e r s  d o  h a v e  s u c h  s h a r e d  
p r e d i c t i o n s  a b o u t  t i m e .
T h e  c o n t i n u a t i o n  s t u d i e s  i n v e s t i g a t e d  how e x c e e d i n g  t h e s e  
p r e d i c t e d  t i m e  c h a n g e s  a f f e c t e d  t h e  r e a d e r s  c o n c e p t i o n  of 
s c e n a r i o  b a s e d  t e x t s .  I t  w a s  hypothesized t h a t  s u c h  t i m e  
c h a n g e  m i g h t  a c t  a s  c u e s  t h a t  t h e  c u r r e n t  s c e n a r i o  w a s  n o  
l o n g e r  i n  f o c u s  a nd  h e n c e  t h e  c h a r a c t e r s  w i t h i n  i t  w o u l d  be 
l e s s  r e l e v a n t  a n d  so  w o u l d  r e c e i v e  f e w e r  m e n t i o n s  i n  t h e  
c o n t i n u a t i o n s  o f  t h e  t e x t s .  T h i s  w a s  c o n f i r m e d  i n  a l l  t h r e e  
e x p e r i m e n t s .  F o l l o w i n g  a beyond r a n g e  t i m e  c h a n g e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r s  r e c e i v e d  f e w e r  c o n t i n u a t i o n s  t h a n  w h e n  t h e  
t i m e  c h a n g e  was  w i t h i n  t h e  p r e d i c t e d  r a n g e  f o r  t h a t  s c e n a r i o .
T h e s e  e x p e r i m e n t s  a l s o  i n v e s t i g a t e d  t h e  q u e s t i o n  o f  
r e l e v a n c e  on p r o m i n e n c e  i n  g e n e r a l .  The  c o n t i n u a t i o n  data 
s h o w e d  t h a t  s u b j e c t s  h a v e  an  o v e r w h e l m i n g  p r e f e r e n c e  f o r  t h e  
s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r .  T h e s e  c h a r a c t e r s  w e r e  a l w a y s  
f a r  m o r e  l i k e l y  t o  f e a t u r e  i n  c o n t i n u a t i o n s  t h a n  t h e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r s  a n d  f a r  m o r e  l i k e l y  t o  b e  r e f e r r e d  t o  by  
p r o n o u n .  T h u s  t h e s e  c h a r a c t e r s  c a n  be  t e r m e d  f o r e g r o u n d e d .  
E v e n  m e a s u r e s  a i m e d  a t  b o o s t i n g  t h e  s t a t u s  o f  t h e  d e p e n d e n t  
c h a r a c t e r ,  s u c h  as  a d d i n g  a d j e c t i v e s  t o  t h e  d e p e n d e n t  c h a r a c t e r  
m e r e l y  i n c r e a s e d  t h e  n u m b e r  o f  c o n t i n u a t i o n s  t o  t h e  i n d e p e n d e n t  
c h a r a c t e r .  A l t h o u g h  t h i s  i n c r e a s e  w a s  r e s t r i c t e d  t o  t h e  
c o n d i t i o n  w h e r e  t h e  s c e n a r i o  w a s  i n  f o c u s  a n d  r e s u l t e d  i n  m o r e  
n o u n  p h r a s e  r e f e r e n c e s  t o  t h e  i n d e p e n d e n t  c h a r a c t e r .  T h i s  
f i n d i n g  s u g g e s t s  t h a t  p r o m i n e n c e  i s  p e r h a p s  a r e s u l t  o f  t h e  
r e a d e r  c o n t r a s t i n g  a l l  t h e  a v a i l a b l e  r e l e v a n t  i n f o r m a t i o n  i n  a 
q u i t e  c o m p l e x  m a n n e r .  T h i s  r e s u l t  w a s  r a t h e r  u n e x p e c t e d  b u t  a
Ohat 9nw, lor ccU is rQpCnC^ cl b j fh la tk  Omc!
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( 1 979). In a study of subject's recall of stories containing 
several episodes they found that when an episode had more 
subordinate or unimportant actions added to it, recall of the 
important actions improved. Their study is also of interest 
because they found that adding more items only increased recall 
within a particular episode but did not affect other episodes 
within the text.. It may be that adding unimportant information 
either as adjectives or as actions affects the readers general 
interest but the increased attention is directed at the 
important elements. Both studies show this affect to occur 
only within the current text division, either episode or 
relevant scenario.
T h e s e  c o n t i n u a t i o n  s t u d i e s  b o t h  s u g g e s t  t h e  r o l e  o f  t i m e  
c h a n g e s  and  k n o w l e d g e  s t r u c t u r e s  i n  t e x t  p r o c e s s i n g .  T he  
r e s u l t s  s h o w  t h a t  t i m e  c h a n g e  i n f o r m a t i o n  c a n  r e s u l t  i n  q u i t e  
s u b t l e  d i s t i n c t i o n s  o f  r e l e v a n c e  a n d  p r o m i n e n c e .  T he  b e y o n d  
r a n g e  t i m e  c h a n g e s  o n l y  r e d u c e  t h e  r e l e v a n c e  o f  t h e  c h a r a c t e r s  
b o u n d  t o  t h e  s c e n a r i o  i n  q u e s t i o n .  T h e  t i m e  c h a n g e s  
t h e m s e l v e s  a r e  d e f i n e d  i n  t e r r a s  o f  t h e s e  s a m e  s c e n a r i o s ,  A
t i m e  c h a n g e  s u c h  a s  ' s e v e n  h o u r s  l a t e r '  c a n  c a u s e  o n e  s c e n a r i o  
t o  be  h e l d  i n  f o c u s  e . g .  t h e  o p e r a t i o n  a t  a h o s p i t a l ,  a n d  t h e  
s a m e  c h a n g e  c a n  c u e  a c i n e m a  g o i n g  s c e n a r i o  a s  n o  l o n g e r  
r e l e v a n t ,  a n d  r e s u l t  i n  f e w e r  m e n t i o n s  o f  p r o j e c t i o n i s t s  o r  
u s h e r e t t e s  i n  t h i s  c o n d i t i o n .
T h e s e  s t u d i e s  s h o w  t h e  e n d  r e s u l t  o f  s u c h  p r o c e s s i n g  
d e c i s i o n s  b y  t h e  r e a d e r .  I n  t h e  n e x t  C h a p t e r  t h e  a i m  i s  t o
i n v e s t i g a t e  t h e s e  p r o c e s s e s  a s  t h e y  o c c u r  d u r i n g  r e a d i n g .  The  
c o n t i n u a t i o n  d a t a  s t r o n g l y  s u p p o r t  t h e  h y p o t h e s i s  c o n c e r n i n g  
t i m e  c h a n g e s  a n d  s c e n a r i o  s h i f t s ,  i t  i s  h o p e d  t h a t  r e a d i n g  t i m e
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m e a s u r e s  w i l l  s h o w  t h e s e  p r o c e s s e s  i n  o p e r a t i o n
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CHAPTER I  
E e a d i i i y  T i m e  S t u d i e s
I n  the l a s t  C h a p t e r ,  t h e r e  was c o n s i d e r a b l e  e v i d e n c e  
p r e s e n t e d  f r o m  c o n t i n u a t i o n  s t u d i e s  on t h e  f u n c t i o n  and  
e f f e c t  o f  t i m e  c h a n g e  i n f o r m a t i o n  i n  t e x t  p r o c e s s i n g .  I t  
V'jas c l a i m e d  t h a t  t h e  t i m e  r a n g e  f o r  a n y  s t a n d a r d  e v e n t  v j as  
o n e  o f  t h e  s h a r e d  i t e m s  o f  i n f o r m a t i o n  w h i c h  f o r m e d  p a r t  
o f  a w o r l d  k n o w l e d g e  based i n f o r m a t i o n  p a c k a g e ,  t e r m e d  a 
s c e n a r i o ,  w h i c h  r e a d e r s  u s e  t o  e x p a n d  a n d  i n t e r p r e t  t h e  
i n f o r m a t i o n  e x p l i c i t l y  s t a t e d  i n  a t e x t  a b o u t  a n y  s u c h  
s t e r e o t y p e d  e v e n t .
I n  p a r t i c u l a r ,  t i m e  c h a n g e  i n f o r m a t i o n  w a s  u s e d  by  
t h e  r e a d e r s  t o  a s s e s s  i f  t h e  p a r t i c u l a r  e v e n t  w a s  s t i l l  i n  
p r o g r e s s  a n d  h e n Ge  i f  t h e  s c e n a r i o  b o t h  as  an i n t e r p r e t i v e  
s t r u c t u r e  a n d  as  a d o m a i n  o f  r e f e r e n c e  w a s  s t i l l  i n  f o c u s .  
T h e  t i m e  c h a n g e s  w h i c h  w e r e  b e y o n d  t h e  e x p e c t e d  r a n g e  w e r e  
t h o u g h t  t o  c u e  t h e  s c e n a r i o  as  no  l o n g e r  r e l e v a n t  a n d  
h e n c e  t h e  c h a r a c t e r s  b o u n d  t o  i t  b e c o m e  l e s s  a c c e s s i b l e  
f o r  r e f e r e n c e .
T h e s e  c o n c l u s i o n s  w e r e  f o r m e d  on t h e  b a s i s  o f  t h e  
c o m p a r i s o n s  o f  t h e  n u m b e r  o f  m e n t i o n s  o f  t h e  v a r i o u s  
c h a r a c t e r s  i n  s u b j e c t s ’ c o n t i n u a t i o n s  o f  t h e  n a r r a t i v e  
t e x t s .  I n  t h e  e x p e r i m e n t s  d e s c r i b e d  i n  t h e  p r e s e n t  
C h a p t e r  i t  i s  h o p e d  t o  g o  b e y o n d  i n f e r e n c e s  a b o u t  t e x t  
p r o c e s s i n g  b a s e d  on p o s t  c o m p r e h e n s i o n  b e h a v i o u r  t o  a c t u a l  
i n v e s t i g a t i o n  o f  t h e  e f f e c t  o f  t i m e  c h a n g e s  d u r i n g  t h e  
r e a d i n g  p r o c e s s  i t s e l f .
I n s t e a d  o f  c o n t r a s t i n g  t h e  n u m b e r  o f  m e n t i o n s  e a c h
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c h a r a c t e r  r e c e i v e s ,  t h e  e x p e r i m e n t s  d e s c r i b e d  i n  t h i s  
C h a p t e r  v j i l l  m e a s u r e  t h e  a c c e s s i b i l i t y  o f  e a c h  c h a r a c t e r  
a s  r e f l e c t e d  i n  t h e  t i m e  t a k e n  t o  r e t r i e v e  i n f o r m a t i o n  
a b o u t  a g i v e n  character a n d  t h e  t i m e  t a k e n  t o  r e s o l v e  
r e f e r e n c e s  t o  e a c h  c h a r a c t e r  i n  t h e  two t i m e  c h a n g e  
c o n d i t i o n s .
S e v e r a l  e x p e r i m e n t s  h a v e  i n v e s t i g a t e d  t h e  p r o c e s s  o f  
r e f e r e n c e  r e s o l u t i o n  i n  n a r r a t i v e s .  C l a r k  and S e n g u l  
( 1 9 7 9 )  f o r  e x a m p l e  h a v e  r e p o r t e d  t h a t  s u b j e c t s  t a k e  l e s s  
t i m e  t o  r e s o l v e  r e f e r e n t s  w h o s e  a n t e c e d e n t s  w e r e  i n  t h e  
i m m e d i a t e l y  p r e c e d i n g  s e n t e n c e  r a t h e r  t h a n  e a r l i e r  
s e n t e n c e s ,  and  t h a t  i n  p a r t i c u l a r  t h e  i m m e d i a t e l y  
p r e c e d i n g  c l a u s e  had  a p r i v i l e g e d  p l a c e  i n  e as e  o f  
r e f e r e n c e .  They  a l s o  f o u n d  p r o n o u n  and noun  p h r a s e s  
b o t h  s how ed  t h i s  e f f e c t  o f  d i s t a n c e .
C i r i l o  ( 1 9 3 1 )  i n v e s t i g a t e d  t h e  i n f l u e n c e  o f  t e x t  
s t r u c t u r e  on t h e  r e s o l u t i o n  o f  r e f e r e n c e s  i n  s t o r i e s .  He 
c o m p a r e d  t h r e e  t y p e s  o f  r e f e r e n c e  r e s o l u t i o n .  T h e  f i r s t  
i s  w h e r e  t h e  a n t e c e d e n t  i s  c u r r e n t l y  a c t i v e  i n  s h o r t  t e r r a  
i a e m o r y  a n d  c a n  e a s i l y  b e  i d e n t  i f  i e d ^ t h i  s i s  k n o w n  a s  an  
i m m e d i a t e  m a t c h .  h h e r e  t h e  a n t e c e d e n t  h a s  to be 
r e t r i e v e d  f r o m  i n a c t i v e  p r o p o s i t i o n s ,  as  i s  s a i d  t o  h a p p e n  
as  t h e  d i s t a n c e  b e t w e e n  i t  a n d  t h e  r e f e r e n t  i n c r e a s e s ,  t h e  
r e f e r e n c e  r e s o l u t i o n  i s  s a i d  t o  be  m o r e  d i f f i c u l t  a n d  i s  
k n o v j n  as  a r e i n s t a t e m e n t  m a t c h .  T he  t h i r d  t y p e  o f  
r e f e r e n c e  r e s o l u t i o n  i s  k n o w n  as  i n f e r e n c e  m a t c h i n g  a n d  i s  
d o n e  w h e r e  t h e  c o n t e n t s  o f  m e m o r y  a r e  i n s u f f i c i e n t  to 
e s t a b l i s h  c o r e f e r e n c e .  T h i s  i s  t h e  m o s t  d i f f i c u l t  
p r o c e s s .  T he  r e a d i n g  t i m e  f o r  s e n t e n c e s  r e q u i r i n g  e a c h
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t y p e  o f  m a t c h i n g  w i l l  i n c r e a s e  f r o m  i m m e d i a t e  t o  
r e i n s t a t e m e n t  a n d  i n f e r e n c i n g ,  t h i s  i s  c a l l e d  by  C i r i l o  
t h e  d i s t a n c e  e f f e c t ,
C i r i l o  a l s o  s t u d i e s  t h e  ' h e i g h t  e f f e c t '  i n  
r e f e r e n c i n g .  T h i s  r e f e r s  t o  K i n t s c h  a n d  v a n  D i j k ' s  
( 1 9 7 8 ) concepts o f  m a c r o - s t r u c t u r e s .  I n  t h i s  p a p e r  by  
C i r i l o ,  a r e f e r e n c e  t o  a h i g h  l e v e l  m a c r o  p r o p o s i t i o n  i s  
e x p e c t e d  t o  b e  q u i c k e r  t h a n  t o  a l o w  l e v e l  m a c r - o  
p r o p o s i t i o n .  T h i s  ' h e i g h t '  e f f e c t  w a s  t e s t e d  by  
m a n i p u l a t i n g  t h e  g l o b a l  r e l e v a n c e  o f  t h e  antecedents.
As p a r t  o f  t h i s  i n t e r e s t  i n  m a c r o s t r u c t u r e s  C i r i l o  u s e d  
t h r e e  t y p e s  o f  r e a d i n g  t a s k ,  o n e  o f  w h i c h ,  r e a d i n g  t o  
a n s w e r  q u e s t i o n s ,  c l o s e l y  r e s e m b l e s  one o f  t h e  t a s t e  i n  
t h i s  t h e s i s .  A d i s t a n c e  e f f e c t  and a height were o b t a i n e d  
i n  t h i s  c o n d i t i o n .
I n  a s e r i e s  o f  e x p e r i m e n t s  t o  i n v e s t i g a t e  t h e  r o l e  o f  
s c r i p t s  i n  r e a d e r s '  m e m o r y  f o r  t e x t ,  B o w e r ,  B l a c k  1 T u r n e r  
CI979) c o n d u c t e d  o n e  reading t i m e  experiment. T h e y  
t e s t e d  w h e t h e r  a l i n e  o f  t e x t  w a s  r e a d  more q u i c k l y  i f  i t  
is preceded in the text by a statement referring to an 
a c t i o n  w h i c h  j u s t  p r e c e d e s  i t  i n  t h e  u n d e r l y i n g  s c r i p t .  
T h e y  h y p o t h e s i z e d  t h a t  t h e  t a r g e t  c o m p r e h e n s i o n  t ' i m e  
s h o u l d  be s h o r t e r  t h e  c l o s e r  i n  t h e  underlying s c r i p t  was 
t h e  p r e c e d i n g  a c t i o n  g i v e n  a s  a prime. To t e s t  this t h e y  
compared r e a d i n g  t i m e s  f o r  t a r g e t  s e n t e n c e s  i n  t w o  
d i f f e r e n t  p o s i t i o n s  i n  t h e  t e x t  w h i c h  were p r e c e d e d  by  
p r i m i n g  s e n t e n c e s  e i t h e r  w i t h i n  t h e  s ame  s c e n e  o f  t h e  
s c r i p t  o r  one  o r  t w o  s c e n e s  p r e v i o u s l y .  U i t h i n  s c e n e  
p r i i . i e s  p r o d u c e d  f a s t e r  t a r g e t  r e a d i n g  t i m e s  t h a n  b e y o n d
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s c e n e  p r i m e s .  T h i s  d i s t a n c e  e f f e c t  w a s  f o u n d  t o  be  s m a l l  
a n d  m o n o t o n i c .
The  e x p e r i m e n t s  d e s c r i b e d  i n  t h i s  C h a p t e r  w i l l  t e s t  
i f  t h e  f i n d i n g s  o f  t h e  c o n t i n u a t i o n  s t u d i e s  c a n  be 
r e i n f o r c e d  by  o n - l i n e  p r o c e s s i n g  d a t a .  I n  t h e  
c o n t i n u a t i o n  s t u d i e s  d i s t a n c e  w a s  f o u n d  t o  h a v e  no  m a i n  
e f f e c t  on a c c e s s i b i l i t y  f o r  r e f e r e n c e .  The  d e t e r m i n i n g  
f a c t o r  w a s  w h e t h e r  a character w a s  a f o r e g r o u n d e d  s c e n a r i o  
i n d e p e n d e n t  o n e ,  t h i s  made  s u c h  a c h a r a c t e r  m u c h  m o r e  
a c c e s s i b l e .  A s m a l l e r  a c c e s s i b i l i t y  e f f e c t  d e p e n d e d  on  
w h e t h e r  a s c e n a r i o  d e p e n d e n t  c h a r a c t e r  w a s  p a r t  o f  a 
s c e n a r i o  w h i c h  v/as c u r r e n t l y  i n  f o c u s ,  i f  t h i s  w a s  n o t  t h e  
c a s e  t h i s  c h a r a c t e r  w a s  e v e n  l e s s  a c c e s s i b l e .  The  
r e a d i n g  t i m e  e x p e r i m e n t s  a i m  t o  c o m p a r e  t h e  a c c e s s i b i l i t y  
o f  t h e  s c e n a r i o  i n d e p e n d e n t  a n d  d e p e n d e n t  c h a r a c t e r  i n  
g e n e r a l ,  a n d  t h e  e f f e c t  o f  t i m e  c h a n g e s  on t h e  
a c c e s s i b i l i t y  o f  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r .
D i s t a n c e  i s  n o t  e x p e c t e d  t o  h a v e  as  g r e a t  an  e f f e c t  a s  t h e  
r e l a t i o n s h i p  o f  a c h a r a c t e r  t o  t h e  c u r r e n t l y  a c t i v e  
scenario.
E x p e r i m e n t  I
A i m
T h i s  e x p e r i m e n t  t e s t s  t h r e e  h y p o t h e s e s  c o n c e d i n g  t e x t  
p r o c e s s i n g .  T h e  f i r s t  i s  t h a t  a t i m e  c h a n g e  w h i c h  c u e s  a 
s c e n a r i o  s h i f t  w i l l  b e  r e f l e c t e d  i n  t h e  t i m e  t a k e n  b y  t h e  
r e a d e r  t o  p r o c e s s  s u c h  i n f o r m a t i o n .  L i n e s  o f  t e x t  w h i c h  
c o n t a i n  b e y o n d  r a n g e  t i m e  c h a n g e s  w i l l  p r o d u c e  s l o w e r
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r e a d i n g  t i i n e s  t h a n  c o m p a r a b l e  l i n e s  c o n t a i n i n g  w i t h i n  
r a n g e  t i m e  c h a n g e s .
S e c o n d ,  wh e n  a s c e n a r i o  s h i f t  h a s  o c c u r r e d ,  
i n f o r m a t i o n  b o u n d  t o  t h a t  s c e n a r i o  w i l l  be  l e s s  a c c e s s i b l e  
t h a n  w h e n  t h e  s c e n a r i o  i s  s t i l l  i n  f o c u s .  I n f o r m a t i o n  
not dependent on the scenario will not be affected in this 
w a y .  T h i s  c a n  b e  t e s t e d  b y r n e a s u r i n g  t h e  t i m e s  t a k e n  b y 
r e a d e r s  t o  r e t r i e v e  i n f o r m a t i o n  and  a n s w e r  q u e s t i o n s  i n  
t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s .  M e a s u r i n g  t h e  t i m e  t a k e n  
t o  r e a d  l i n e s  o f  t e x t  c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  s h o u l d  
a l s o  r e f l e c t  t h e  s t a t u s  o f  t h e  s c e n a r i o  f o l l o w i n g  t i m e  
changes of the two types.
T h i r d ,  f o l l o w i n g  t h e  r e s u l t s  o f  t h e  c o n t i n u a t i o n  
e x p e r i m e n t s  i t  i s  e x p e c t e d  t h a t  s c e n a r i o  i n d e p e n d e n t  o r  
m a i n  c h a r a c t e r s  w i l l  h a v e  a p r i v i l e g e  s t a t u s ,  n a m e l y  be 
fore-grounded; i n  t h e  t e x t ,  a n d  t h a t  t h i s  w i l l  be  
r e f l e c t e d  i n  t h e i r  b e i n g  r e a d i l y  a c c e s s i b l e  i n  a l l  
c o n d i t i o n s .
Ilephpd
M a t e r i a l s  and  D e s i g n
The  m a t e r i a l s  c o n s i s t e d  o f  t w e n t y ,  f i v e  l i n e  p a s s a g e s  
a d a p t e d  f r o m  t h o s e  u s e d  i n  t h e  c o n t i n u a t i o n  e x p e r i m e n t s .  
The  f i r s t  f o u r  l i n e s  w e r e  as  p r e v i o u s l y  d e s c r i b e d  a n d  t h e  
f i f t h  l i n e  c o n t a i n e d  a p r o n o u n  r e f e r e n c e  t o  e i t h e r  t h e  
s c e n a r i o  i n d e p e n d e n t  o r  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s .
As  t h e s e  c h a r a c t e r s  d i f f e r e d  i n  n u m b e r  o r  g e n d e r  t h e  
p r o n o u n s  w e r e  u n a m b i g u o u s .  F o l l o w i n g  t h e  p a s s a g e  t h e r e  
w e r e  t w o  q u e s t i o n s ,  o n e  r e f  e r r  " ' i n  g t o  t h e  m a i n  c h a r a c t e r
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one t o  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r .  An e x a m p l e  o f  
t h e  p a s s a g e s  used  i n  t h e  e x p e r i m e n t  i s  g i v e n  b e l o w .
The p u s  J o u r n e y
M r s .  Gr ey  was t r a v e l l i n g  by bus  f r o m  t h e  t e r m i n u s .
The conductor c o l l e c t e d  t h e  f a r e s .
The bus  r a t t l e d  and j o l t e d  as i t  w e n t .
t  e n m i n u t e s )
After joints still ached,
h o u r s  )
She)
h a t e d  g o i n g  on t h i s  o l d  b o n e s h a k e r .
H e )
- Q u e s t i o n s  -
Was Mrs  G r e y  g o i n g  by t r a i n ?
D i d  t h e  c o n d u c t o r  h a t e  t h e  bus ?
S u b j e c t s  w e r e  p r e s e n t e d  w i t h  t w o  b l o c k s  o f  t w e n t y  
t e x t s .  H a l f  o f  e a c h  b l o c k  was  i n  e a c h  t i m e  c h a n g e  
c o n d i t i o n .  H a l f  o f  e a c h  b l o c k  was i n  e a c h  r e f e r e n c e  
c o n d i t i o n .  F u l l  d e t a i l s  o f  t h e  d e s i g n  and m a t e r i a l s  
u s ed  i n  t h i s  e x p e r i m e n t  a r e  shown i n  Ap p e n d i x  D .
Procédure
F o r t y  u n d e r g r a d u a t e s  f r o m  t h e  U n i v e r i s t y  o f  G l a s g o w  
w e r e  s u b j e c t s  i n  t h i s  e x p e r i m e n t .  Th ey  w e r e  p a i d  50 
p e n c e  f o r  a t h i r t y  m i n u t e  e x p e r i m e n t a l  s e s s i o n .
Each s u b j e c t  was  t e s t e d  i n d i v i d u a l l y  i n  an 
e x p e r i m e n t a l  b o o t h  w h e r e  a VDU d i s p l a y e d  t h e  t e x t ,  one 
l i n e  a t  a t i m e .  The t a s k  was  a s e l f  p a c e d  r e a d i n g
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p a r a d i g m .  The s u b j e c t  had  t o  p r e s s  a b a r  on t h e  VDU t o  
i l l u m i n a t e  a l i n e  o f  t e x t ,  r e a d  t h e  l i n e  r a p i d l y ,  t h e n  
r e p r e s s  t h e  b a r  to b r i n ^  on t h e  n e x t  l i n e  o f  t h e  p a s s a g e .
A IIOVA 260 c o m p u t e r  t i m e d  t h e  i n t e r v a l  b e t w e e n  b a r  
p r e s s e s .  Q u e s t i o n s  w e r e  a n s w e r e d  by p r e s s i n g  t h e  
a p p r o p r i a t e  b u t t o n  on a Yes  -  No a n s w e r i n g  box  a t t a c h e d  t o  
t h e  VDU.
S u b j e c t s  w e r e  g i v e n  t h r e e  l o n g  p a s s a g e s  t o  r e a d  as  
p r a c t i c e  w i t h  t h e  s e l f - p a c e d  r e a d i n g  t a s k  and  f i v e  s h o r t  
p a s s a g e s  s i m i l a r  i n  f o r m  t o  t h e  e x p e r i m e n t a l  t e x t s  t o  
f a m i l i a r i z e  t h e m  w i t h  t h e  a c t u a l  e x p e r i m e n t a l  p r o c e d u r e .
S u b j e c t s  w e r e  i n s t r u c t e d  t o  r e a d  as r a p i d l y  as t h e y  
were a b l e  w h i l s t  s t i l l  u n d e r s t a n d i n g  t h e  t e x t s  and 
q u e s t i o n s ,  and t o  p a u s e  as o f t e n  as  t h e y  w i s h e d  b e t w e e n  
b u t  n o t  d u r i n g  p a s s a g e s .
Results
The r e s u l t s  a r e  s u m m a r i z e d  i n  F i g u r e s  7.1 and 7 . 2 .  
A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on mean r e a d i n g  t i m e s  
f o r  e a c h  s e n t e n c e  i n  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s  f i r s t  
t r e a t i n g  s u b j e c t s  as  a f i x e d  e f f e c t  c o l l a p s i n g  a c r o s s  
m a t e r i a l s  w i t h  c h a r a c t e r  t i m e  c h a n g e  as f i x e d  e f f e c t s  and 
t h e n  t r e a t i n g  m a t e r i a l s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  
a c r o s s  subjects.
Second  mean q u e s t i o n  a n s w e r i n g  t i m e s  f o r  a l l  
q u e s t i o n s  a n s w e r e d  c o r r e c t l y  i n  t h e  t w o  t i m e  c h a n g e  
c o n d i t i o n s ,  f o r  a l l  q u e s t i o n s  t o  b o t h  c h a r a c t e r  t y p e s  w e r e  
c a l c u l a t e d .  A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on t h i s  
d a t a  t r e a t i n g  s u b j e c t s  as  a r a n d o m  e f f e c t  c o l l a p s i n g
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a c r o s s  m a t e r i a l s  t h e n  t r e a t i n g  m a t e r i a l s  as  a r a n d o m  
e f f e c t  c o l l a p s i n g  a c r o s s  s u b j e c t s  a g a i n  t r e a t i n g  c h a r a c t e r  
t y pe and t i m e  c h a n g e  c o n d i t i o n  as f i x e d  f a c t o r s .
T h i r d ,  mean r e a d i n g  t i m e s  w e r e  c a l c u l a t e d  f o r  
s e n t e n c e s  c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  t o  b o t h  c h a r a c t e r  
t y p e s  i n  b o t h  t i m e  c h a n g e  c o n d i t i o n s  f i r s t  t r e a t i n g  
s u b j e c t s  as a r a n d o m  e f f e c t  c o l l a p s i n g  a c r o s s  m a t e r i a l s ,  
s e c o n d l y  t r e a t i n g  m a t e r i a l s  as  a r a n d o m e f f e c t  c o l l a p s i n g  
a c r o s s  s u b j e c t s  w i t h  c h a r a c t e r  t y p e  and t i m e  c h a n g e  
c o n d i t i o n  a g a i n  t r e a t e d  as  f i x e d  e f f e c t s .  The a n a l y s e s  
o f  r e a d i n g  t i m e s  f o r  s e n t e n c e s  c o n t a i n i n g  t i m e  c h a n g e s  
s h o w s  a m a i n  e f f e c t  o f  t i m e  c h a n g e  t y p e  (F ( 1 ,  39)  =
1 9 . 0 5 ,  p < 0 . 0 0 0 1  b y  s u b j e c t s ,  F ( 1 ,  1 9 )  = 7 . 1 1 ,  p < 0 . 0 5  
b y  m a t e r i a l s  M i n  F ' ( 1 ,  3 3 )  = 5 . 2 3 ,  P < 0 . 0 1 ) .  T h e  
r e a d i n g  t i m e s  f o r  b e y o n d  r a n g e  t i m e  c h a n g e s  w e r e  s i g n i f ­
i c a n t l y  l o w e r ,  w i t h  mean r e a d i n g  t i m e s  o f  1795 msec  
c o m p a r e d  t o  mean r e a d i n g  t i m e s  o f  1697 msec f o r  w i t h i n  
r a n g e  c h a n g e s .
The a n a l y s i s  o f  q u e s t i o n  a n s w e r i n g  t i m e s ,  s h o w s  a m a i n  
e f f e c t  o f  c h a r a c t e r  t y p e ,  (F ( 1 ,  3 9 )  = 8 0 . 0 7 ,  P < 0 . 0 0 0 0 1  by  
s u b j e c t s  F ( 1 , 1 9 )  = 1 0 6 . 0 ,  p < 0 . 0 0 0 1  b y  m a t e r i a l s ,  M i n  F ' ( 1 , 5 5 )  
4 5 . 6 ,  p < 0 , 0 1 )  a m a i n  e f f e c t  o f  t i m e  ( F ( 1 , 3 9 )  = 4 . 0 5 ,  P <
, 0 5 b y  s u b j e c t s ,  F ( 1 , 1 9 )  = 3 . 9 8  p < , 0 5  b y  m a t e r i a l s )
a n d  an i n t e r a c t i o n  o f  t i m e  x c h a r a c t e r  ( F ( 1 , 3 9 )  = 4 . 9 2 ,  p <
0 . 0 3  b y  s u b j e c t s ,  F ( 1 , 1 9 )  = 4 . 4 2 ,  p < 0 . 0 5  b y  m a t e r i a l s  M i  n 
F '  ( 1 , 4 9 )  2 .33  n.s.). Q u e s t i o n s  c o n c e r n i n g  i na i n  c h a r a c t e r s  
a r e  a n s w e r e d  m o r e  q u i c k l y  t h a n  q u e s t i o n s  a b o u t  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r s .  S c e n a r i o  d e p e n d e n t  q u e s t i o n s  a r e  
a n s w e r e d  m o r e  s l o w l y  p a r t i c u l a r l y  f o l l o w i n g  b e y o n d  r a n g e
156
gure 7.2 Re a d i n g  Time s for p r o n o u n  r e f e r e n c e  s e n t e n c e s  in
Experiment I : a comparison of the effect of time change
and antecedent character type.
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The a n a l y s i s  o f  r e a d i n g  t i m e s  f o r  s e n t e n c e s  
c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  s h o w s  a m a i n  e f f e c t  o f  
c h a r a c t e r  t y p e  (F ( 1 , 3 9 )  = 1 5 . 5 0  p < 01 by  s u b j e c t s ,  F ( 1 ,  
19 )  = 2 3 . 3 9 , P < .01 b y  m a t e r i a l s ,  M i n  F ’ ( 1 , 7 5 )  1 0 . 7  P < 
0 . 0 1 ) .  The m a i n  e f f e c t  o f  t i m e  and t h e  t i m e  x c h a r a c t e r  
interaction were not significant.
F r o m t h e  a n a l y s i s  o f  t h e  e x p e r i m e n t a l  d a t a ,  t h r e e  
m a i n  r e s u l t s  e m e r g e .  F i r s t  s u b j e c t s  t a k e  l o n g e r  t o
r e a d  t h e  l i n e s  o f  t e x t  w h i c h  c o n t a i n  t h e  b e y o n d  r a n g e  
c o n d i t i o n  o f  t i m e  c h a n g e s  s t a t e m e n t .  T h i s  i s  
i n e x p l i c a b l e  i n  t e r m s  o f  any  p r o p o s i t i o n s !  a n a l y s e s  s u c h  
as K i n t s c h  u s e d  t o  d e s c r i b e  r e a d i n g  t i m e s  f o r  t e x t .  I n  
t h i s  e x p e r i m e n t  t h e  t w o  c o n d i t i o n s  o f  t h e  t i m e  c h a n g e  
s e n t e n c e s  o f t e n  o n l y  d i f f e r  by  one w o r d ,  f o r  e x a m p l e
( 1 )  Seven  m i n u t e s )
l a t e r  t h e  f i l m  was f o r g o t t e n .
(2) Seven hours )
Y e t  t h e  r e a d i n g  t i m e s  a r e  r e l i a b l y  d i f f e r e n t  f o r  c o n d i t i o n  
(2) of the text.
A n o t h e r  p o s s i b l e  e x p l a n a t i o n  o f  t h i s  d i f f e r e n c e  m i g h t  
be t h a t  i n  t h e  b e y o n d  r a nge  c o n d i t i o n  t h e  s e n t e n c e  i s  so 
b i z a r r e  t h a t  t h e  r e a d e r  s l o w s  down p r o c e s s i n g  as any  
e x p e c t a t i o n s  c o n c e r n i n g  a t y p e  o f  s h o r t  n a r r a t i v e  h a v e  
been  v i o l a t e d .  F o r  e x a m p l e  i n  t h e  s e c o n d  s e n t e n c e  b e l o w  
r e a d e r s  m i g h t  w e l l  be e x p e c t e d  t o  h a v e  l o n g e r  r e a d i n g  
times.
( 1 )  Seven  m i n u t e s  )
l a t e r  t h e  f i l m  was f o r g o t t e n
( 2 )  Seven  c e n t u r i e s )
157
I n  t h e  e x p e r i m e n t a l  d a t a  h o w e v e r  f o r  t h e  s u b s e q u e n t  
s e n t e n c e  c o n t a i n i n g  t h e  p r o n o u n  r e f e r e n c e ,  no d i f f e r e n c e  
i n  r e a d i n g  t i m e s  i s  f o u n d  i f  t h e  c h a r a c t e r  t o  whom 
r e f e r e n c e  i s  made i s  t h e  m a i n  c h a r a c t e r  o f  t h e  t e x t .  I f  
t h e  l o n g e r  r e a d i n g  t i m e s  f o r  b e y o n d  r a n g e  t i m e  c h a n g e s  
r e s u l t e d  f r o m  t h e  Q d d n e s s  o f  t h e  s e n t e n c e  i t  seems  l i k e l y  
t h a t  t h i s  w o u l d  l a s t  f o r  m o r e  t h a n  one l i n e  o f  t e x t .
The o t h e r  a s p e c t  o f  t h e  t i m e  c h a n g e  m a n i p u l a t i o n  
w h i c h  c o u n t e r s  t h i s  s o r t  o f  e x p l a n a t i o n  i s  t h e  a c t u a l  s i z e  
o f  t h e  t i m e  c h a n g e s  i n v o l v e d .  The d i f f e r e n c e  i n  w i t h i n  
p r e d i c t e d  r a n g e  c h a n g e s  and b e y o n d  p r e d i c t e d  r a n g e  c h a n g e s  
d e r i v e s  f r o m  e s t i m a t e s  p r o d u c e d  by r e a d i n g  d e s c r i p t i o n s  o f  
p a r t i c u l a r  s t e r e o t y p e d  s i t u a t i o n s .  F o r  e x a m p l e
" S e v e n  h o u r s  l a t e r  t h e  f i l m  was f o r g o t t e n "
c o n t a i n s  a b e y o n d  p r e d i c t e d  r a n g e  t i m e  c h a n g e .  Seven  
h o u r s  was c o n s i d e r e d  by  s u b j e c t s  t o  be l o n g e r  t h a n  t h e y  
w o u l d  e x p e c t  t h e  e v e n t s  i n v o l v e d  i n  g o i n g  t o  t h e  c i n e m a  t o  
see  a f i l m ,  t o  o c c u p y  i n  a t e x t .  The s e n t e n c e
" S e v e n  h o u r s  l a t e r  t h e  o p e r a t i o n  was a v i v i d  m e mo r y "
c o n t a i n s  a t i m e  c h a n g e  w i t h i n  t h e  p r e d i c t e d  r a n g e  o f  
h a v i n g  an o p e r a t i o n  i n  h o s p i t a l .
As t h e  e x p e r i m e n t  was  d e s i g n e d  t o  t e s t  t i m e  c h a n g e s  
l i n k e d  t o  p a r t i c u l a r  s c e n a r i o s ,  r a t h e r  t h a n  as  u n i t s  i n  a 
c o n c e p t u a l  t e m p o r a l  c o n t i n u u m  s u c h  as  t h e  v a r i o u s  t i m e  
l i n e s  d e s c r i b e d  i n  C h a p t e r  3 ,  t h e  s i z e  ( i n  r e a l  t i m e  u n i t s  
s u c h  as  h o u r s )  d i f f e r e n c e  i n  t h e  t w o  c o n d i t i o n s  o f  t i m e  
c h a n g e  s t a t e d  i n  t h e  t e x t  was  c o r r e l a t e d  w i t h  t h e
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d i f f e r e n c e  i n  r e a d i n g  t i m e  between t h e  t w o  c o n d i t i o n s  o f  
t i m e  c h a n g e .  The S p e a r m a n s  Rank C o r r e l a t i o n  f o r  t h i s  i s  
0 . 0 7 ; w h i c h  i s  n o t  s i g n i f i c a n t .
The d i f f e r e n c e  i n  r e a d i n g  t i m e s  f o r  t h e  t i m e  c h a n g e  
c o n d i t i o n s  i s  n o t  due  t o  d i f f e r e n t  p r o p o s i t i o n a l  c o n t e n t ,  
i s  n o t  due  t o  t h e  s t r a n g e n e s s  o f  t h e  b e y o n d  r a n g e  
s e n t e n c e s ,  and  i s  n o t  due  t o  t h e  a b s o l u t e  s i z e  o f  t h e  
differences in time between the two conditions.
I t  seems  t h a t  t h e  b e y o n d  r a n g e  t i m e  c h a n g e s  do s l o w  
r e a d i n g  a n d  t h a t  t h i s  i s  d u e  t o  a p a r t i c u l a r  t i m e  c h a n g e  
i n  a p a r t i c u l a r  s c e n a r i o .  The o r i g i n a l  h y p o t h e s i s  t h a t  
s u c h  c h a n g e s  a c t  as c u e s  as  t o  t h e  p a s t  o r  p r e s e n t  
r e l e v a n c e  o f  t h e  c u r r e n t  s c e n a r i o ,  seems  t o  h a v e  r e c e i v e d  
e x p e r i m e n t a l  s u p p o r t .
The n e x t  f i n d i n g  o f  i n t e r e s t  t o  t h e  o r i g i n a l  
h y p o t h e s i s  i s  t h e  q u e s t i o n  a n s w e r i n g  d a t a .  The f i r s t  
c o m p a r i s o n  o f  i n t e r e s t  i s  b e t w e e n  t i m e  t a k e n  t o  a c c e s s  
i n f o r m a t i o n  a b o u t  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  as 
o p p o s e d  t o  t h e  t i m e  t a k e n  t o  a c c e s s  I n f o r m a t i o n  a b o u t  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r .  S u b j e c t s  w e r e  r e l i a b l y  
q u i c k e r  i n  a c c e s s i n g  i n f  o r  lii a t  i o n  a b o u t  t h e  s c e n a r i o  
i n d e p e n d e n t  c h a r a c t e r  as  o p p o s e d  t o  t h e  t i m e  t a k e n  t o  
a c c e s s  i n f o r m a t i o n  a b o u t  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  
S u b j e c t s  w e r e  r e l i a b l y  q u i c k e r  i n  a c c e s s i n g  i n f o r m a t i o n  
a b o u t  t h e  i n d e p e n d e n t  c h a r a c t e r  a c r o s s  b o t h  t i m e  c h a n g e  
c o n d i t i o n s .  The p r e f e r e n t i a l  s t a t u s  o f  t h e  i n d e p e n d e n t  
c h a r a c t e r  o b s e r v e d  i n  C h a p t e r  6 i s  c o n f i r m e d .
The o t h e r  p e r t i n e n t  a s p e c t  o f  t h e  q u e s t i o n  a n s w e r i n g  
times is the effect of the time change in the preceding
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t e x t .  The b e y o n d  r a n g e  t i m e  c h a n g e  l e a d s  t o  r e l i a b l y  
l o n g e r  q u e s t i o n  a n s w e r i n g  t i m e s  w h e r e  i n f o r m a t i o n  a b o u t  
t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  has  t o  be a c c e s s e d .
T h i s  t y p e  o f  t i m e  c h a n g e  h a s  no  e f f e c t  on  q u e s t i o n  
a n s w e r i n g  t i m e s  f o r  t h e  i n d e p e n d e n t  c h a r a c t e r  q u e s t i o n s .  
The t i m e  c h a n g e  w h i c h  i s  c a t e g o r i z e d  as b e y o n d  o r  w i t h i n  
r a n g e  i n  t e r m s  o f  t h e  e x p e c t a t i o n s  c o n c e r n i n g  t h e  
s c e n a r i o ,  o n l y  i n f l u e n c e s  t h e  a c c e s s i b i l i t y  o f  i n f o r m a t i o n  
b ou n d  t o  t h a t  s c e n a r i o .  Whe r e  a t i m e  c h a n g e  c u e s  a 
s c e n a r i o  as no l o n g e r  r e l e v a n t ,  the r e a d e r  t a k e s  l o n g e r  t o  
a c c e s s  i n f o r m a t i o n  i n  t h a t  s c e n a r i o .  The d a t a  s u p p o r t s  
t h e  h y p o t h e s i s  t h a t  t i m e  c h a n g e s  a r e  u s ed  as  r e l e v a n c e  
c u e s  and t h a t  t h i s  l e a d s  t o  s c e n a r i o s  b e i n g  d r o p p e d  f r o u i  
a c t i v e  p r o c e s s i n g .  The s c e n a r i o  and i t s  a s s o c i a t e d  
i n f o r m a t i o n  can  s t i l l  be r e t r i e v e d  b u t  t h i s  t a k e s  l o n g e r  
t o  p r o c e s s  t h a n  when  t h e  s c e n a r i o  i s  c u r r e n t l y  a c t i v e .
A t h i r d  h y p o t h e s i s  ma d e  a t  t h e  s t a r t  o f  t h i s  
e x p e r i m e n t  c o n c e r n e d  t h e  t i m e  t a k e n  t o  ma Ice p r o n o u n  
r e f e r e n c e s .  Two f a c t o r s  w e r e  i n v o l v e d  i n  t h e  t e x t s ,  t h e  
s t a t u s  o f  t h e  c h a r a c t e r  t o  whom r e f e r e n c e  was  made,  and 
t h e  n a t u r e  o f  t h e  t i m e  c h a n g e  i n  t h e  t e x t .  F r o m t h e  
e x p e r i m e n t a l  d a t a  i t  c an  be s een  t h a t  t h e  p r i v i l e g e d  
s t a t u s  o f  t h e  i n d e p e n d e n t  c h a r a c t e r  f o u n d  i n  t h e  q u e s t i o n  
a n s w e r i n g  d a t a  i s  c o n f i r m e d .  S u b j e c t s  p r o c e s s  s e n t e n c e s  
c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  t o  t h e  m a i n  c h a r a c t e r  
r e l i a b l y  m o r e  q u i c k l y  t h a n  s e n t e n c e s  c o n t a i n i n g  r e f e r e n c e s  
t o  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s .
The  r e s u l t s  c o n c e r n i n g  t h e  i n f l u e n c e  o f  t i m e  c h a n g e s  
f o l l o w e d  t h e  same p a t t e r n  as  t h e  q u e s t i o n  d a t a .  The
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t i l . i e  t a k e n  t o  :aake r e f e r e n c e s  t o  t h e  i n d e p e n d e n t  c h a r a c t e r  
r e m a i n e d  u n c h a n g e d  a c r o s s  t i m e  c h a n g e  c o n d i t i o n s .
N u i . i e r i c a l l y  t h e  t i m e  t a k e n  t o  make r e f e r e n c e s  t o  t h e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r  i n c r e a s e d  f o l l o w i n g  a b e y o n d  
r a n g e  t i m e  c h a n g e .  T h i s  d i f f e r e n c e  h o w e v e r  d i d  n o t  p r o v e  
t o  be s t a t i s t i c a l l y  r e l i a b l e .
The d a t a  f r o m  t h e  p r o n o u n  r e f e r e n c e  s e n t e n c e s  was  
t h e n  e x a m i n e d  i n  some d e t a i l ,  t o  see i f  any  e x p l a n a t i o n  
c o u l d  be f o u n d  f o r  t h i s  one c o n t r a d i c t o r y  f i n d i n g .
When t h e  r e s u l t s  w e r e  e x a m i n e d  t e x t  by t e x t ,  i t  sœmed 
t h a t  a l t h o u g h  t h e  m a j o r i t y  o f  t e x t s  s h o w ed  an i n c r e a s e  i n  
r e a d i n g  t i m e  i n  s c e n a r i o  d e p e n d e n t  r e f e r e n c e s  f o l l o w i n g  a 
b e y o n d  r a n g e  t i m e  c h a n g e ,  t h e r e  was a g r o u p  o f  p a s s a g e s  
w h e r e  t h e  s c e n a r i o  d e p e n d e n t  r e f e r e n c e s  v j e r e  n o t i c e a b l y  
s l o w  even  i n  t h e  w i t h i n  r a n g e  t i m e  c o n d i t i o n  and i n c r e a s e d  
l i t t l e  f u r t h e r  i n  t h e  b e y o n d  r a n g e  c o n d i t i o n .  An 
e x p l a n a t i o n  was  s o u g h t  f o r  t h i s  a p p a r e n t  c e i l i n g  e f f e c t .
When t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  i n  t h e s e  
p a s s a g e s  w e r e  c o m p a r e d  w i t h  t h e  p r e d i c t a b i l i t y  r a t i n g s  
o b t a i n e d  i n  t h e  c o u r s e  o f  t h e  c o n t i n u a t i o n  s t u d i e s ,  t h e y  
w e r e  d i s c o v e r e d  t o  h a v e  m a i n l y  v e r y  h i g h  p r e d i c t a b i l i t y  
s c o r e s .  Th es e  w e r e  c o m p a r e d  w i t h  t h e  p r e d i c t a b i l i t y  
s c o r e s  o f  t h e  d e p e n d e n t  c h a r a c t e r s  w h i c h  s h o w ed  an 
i n c r e a s e d  r e a d i n g  t i m e  i n  t h e  b e y o n d  t i m e  r a n g e  c o n d i t i o n .  
T h es e  w e r e  f o u n d  t o  h a v e  g e n e r a l l y  l o w e r  p r e d i c t a b i l i t y  
s c o r e s .  T h i s  d i f f e r e n c e  was  t e s t e d  u s i n g  a l i a n n  W h i t n e y  
U t e s t  ( U ;; 4 ,  p < . 0 0 2 )  a n d  f o u n d  t o  be  r e l i a b l e .
The p r e d i c t a b i l i t y  s c o r e s  f o r  eac h  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r  w e r e  t h e n  c o r r e l a t e d  w i t h  t h e  r e a d i n g  t i m e s  f o r
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t h a t  p a s s a g e  i n  t h e  w i t h i n  r a n g e  t i m e  c h a n g e  c o n d i t i o n .
The  m o re  p r e d i c t a b l e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  t o o k  
l o n g e r  to r e f e r e n c e  i n  t h e  w i t h i n  r a n g e  c o n d i t i o n .  
( S p e a r m a n ’ s r h o  -  -- .71 p < . 0 1 ) ,  When t h e  d i f f e r e n c e  
i n  r e a d i n g  t i m e s  b e t w e e n  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s  
was  c o r r e l a t e d  w i t h  p r e d i c t a b  i l l y , h i g h l y  p r e d i c t a b l e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  s how ed  s m a l l e r  i n c r e a s e s  i n  
r e a d i n g  t i m e s  i n  t h e  b e y o n d  r a n g e  c o n d i t i o n ,  ( S p e a r m a n ' s  
r  h o z -  , 4 3  p < . 0 5 ) .
I t  seems  t h a t  i t  i s  s u f f i c i e n t l y  d i f f i c u l t  t o  r e f e r  
t o  a p r e d i c t e d  e n t i t y  by  a p r o n o u n  i n  any  c o n d i t i o n  and 
t h a t  a c e i l i n g  e f f e c t  o p e r a t e s  w h i c h  r e d u c e s  t h e  e f f e c t  o f  
t h e  b e y o n d  r a n g e  c o n d i t i o n .  I t  may be t h a t  as  t h e  
q u e s t i o n s  use  noun  p h r a s e  r e f e r e n c e s ,  t h e y  do n o t  h a v e  
t h i s  p r o b l e m .  T h i s  w o u l d  p a r a l l e l  t h e  c o n t i n u a t i o n  
s t u d i e s  w h e r e  p r o n o u n  r e f e r e n c e s  w e r e  so f e w  t h a t  t h e r e  
was  no d e c r e a s e  i n  t h e i r  f r e q u e n c y  o v e r  t i m e  c h a n g e  
c o n d i t i o n s  y e t  t o t a l  n u m b e r s  o f  r e f e r e n c e s  d i d  d e c r e a s e .
D i s c u s s i o n
The r e a d i n g  t i m e  s t u d y  c o n f i r m s  t h e  m a i n  h y p o t h e s e s  
d e r i v e d  f r o m  e a r l i e r  e x p e r i m e n t s .  T i m e  c h a n g e  i n f o r m a t i o n  
c a n  be  s h o w n  d u r i n g  t h e  a c t u a l  p r o c e s s  o f  r e a d i n g  t o  a c t  
i n  a i i i anne r  c o m p a t i b l e  w i t h  t h e  c o n c e p t  o f  c u e i n g  s c e n a r i o  
s h i f t s .  I f  a t i m e  c h a n g e  i s  b e y o n d  t h e  p r e d i c t e d  r a n g e  
f o r  a g i v e n  e v e n t ,  i t  seems  r e a s o n a b l e  t o  s u g g e s t  t h a t  t h e  
i n c r e a s e d  t i m e  t o  r e a d  s u c h  a s e n t e n c e  r e f l e c t s  t h e  t i m e  
t o  r e m o v e  t h e  c u r r e n t  s c e n a r i o  f r o m  f o c u s .  When t h e  
s c e n a r i o  i s  no l o n g e r  i n  f o c u s  s u b s e q u e n t l y  a c c e s s i n g  and
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r e t r i e v i n g  i n f o r m a t i o n  f r o m  t h a t  s c e n a r i o  i s  m o r e  
d i f f i c u l t  a n d  h e n c e  l o n g e r  q u e s t i o n  a n s w e r i n g  t i m e s  
r e s u l t .  S i m p l y  r e f e r e n c i n g  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r s '  w h e n  t h e  s c e n a r i o  i s  no l o n g e r  i n  f o c u s  s e e m s  a 
m o r e  p r o b l e m a t i c  i s s u e  a n d  may d e p e n d  o n  t h e  p r e d i c t ­
a b i l i t y  o f  t h e  i n f o r m a t i o n  i n v o l v e d .  E x p e r i m e n t  I I  v j i l l  
p u r s u e  t h i s  p r o b l e m .
T h e  f o r e g r o u n d e d  s t a t u s  o f  t h e  s c e n a r i o  i n d e p e n d e n t  
c h a r a c t e r  i s  c o n f i r m e d .  A l t h o u g h  p r o n o u n  r e f e r e n c e s  t o  
t h i s  c h a r a c t e r  r e q u i r e  an a n t e c e d e n t  s e a r c h  o f  g r e a t e r  
d i s t a n c e  i n  t h e  t e x t  t h a n  do  d e p e n d e n t  c h a r a c t e r  
r e f e r e n c e s ,  t h i s  process i s  r e l i a b l y  and  s u b s t a n t i a l l y  
f a s t e r ,  I Io d e t r i m e n t  o f  g r e a t e r  d i s t a n c e  i S  f o u n d  i n  
t h e s e  r e s u l t s .  T he  r e l a t i o n s h i p  o f  t h e  c h a r a c t e r  t o  t h e  
t e x t ,  i . e .  i f  t h e  c h a r a c t e r  i s  t h e  n o n s t e r e o t y p e d  o r  m a i n  
c h a r a c t e r  i s  f a r  m o r e  i m p o r t a n t  t h a n  t h e  d i s t a n c e  b e t w e e n  
t h e  a n t e c e d e n t  a n d  r e f e r r e n t .
T h e  q u e s t i o n  a n s w e r i n g  d a t a  a g a i n  s h o w  t h a t  t h i s  
c h a r a c t e r  h a s  a p r i v i l e g e d  s t a t u s .  I n f o r m a t i o n  a b o u t  
i n d e p e n d e n t  c h a r a c t e r s  c a n  be m o r e  r e a d i l y  r e t r i e v e d  i n  
a l l  c o n d i t i o n s .  A f u r t h e r  t e s t  o f  t h e  r o b u s t n e s s  o f  t h i s  
f o r e g r o u n d i n g  e f f e c t ,  w a s  ma d e  by c o m p a r i n g  q u e s t i o n  
a n s w e r i n g  t i m e s  t o  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  
w h e r e  t h e  p r o n o u n  i n  t h e  l a s t  s e n t e n c e  o f  t  h e t  e x  t  
r e f e r r e d  e i t h e r  t o  t h e  s c e n a r i o  d e p e n d e n t  o r  the 
i n d e p e n d e n t  c h a r a c t e r .  T h e r e  w a s  no d i f f e r e n c e  i n  
q u s t i o n  a n s w e r i n g  t i m e s  e v e n  w h e r e  t h e  c h a r a c t e r  
r e f e r e n c e s  i n  s e n t e n c e  f i v e  w a s  t h e  d e p e n d e n t  o n e .  ( M e a n  
RTs 1587 s e n t e n c e  f i v e  i n d e p e n d e n t ,  1647 s e n t e n c e  f i v e
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dependent) .
A l t h o u g h  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  a l w a y s  h a s  
a l e s s  p r i v i l e g e d  s t a t u s ,  t h i s  e x p e r i m e n t  p r o v i d e d  f u r t h e r  
e v i d e n c e  t o  s u p p o r t  t h e  n o t i o n  o f  a s c e n a r i o  b e i n g  e v e n  
l e s s  a c c e s s i b l e  w h e n  t i m e  c h a n g e s  c u e  t h e  r e a d e r  t o  m o v e  
i t  o u t  o f  a c t i v e  p r o c e s s i n g  o r  f o c u s .  The  q u e s t i o n  
a n s w e r i n g  t i m e s  s h o w  a m a r k e d  i n c r e a s e  i n  t h e  b e y o n d  r a n g e  
t i m e  c o n d i t i o n  a n d  a l t h o u g h  no  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  i n  p r o n o u n  r e f e r e n c e  t i m e s  w e r e  f o u n d ,  t h e  
p a t t e r n  o f  r e s u l t s  w a s  n u m e r i c a l l y  s i m i l a r .  E x p e r i m e n t  
I I  w i l l  i n v e s t i g a t e  p r e d i c t a b i l i t y  a n d  r e f e r e n c e  t i m e s  
m o r e  f u l l y .
i m e n t  I I
I n  t h i s  e x p e r i m e n t  t h e  p r e d i c t a b i l i t y  o f  t h e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r  w a s  s y s t e m a t i c a l l y  m a n i p u l a t e d .  I t  
w a s  h o p e d  t h a t  t h e  a p p a r e n t  c e i l i n g  e f f e c t  f o u n d  w h e n  
h i g h l y  p r e d i c t a b l e  c h a r a c t e r s  a r e  r e f e r e n c e d  by  p r o n o u n  
c o u l d  be d e m o n s t r a t e d  o r  d i s p r o v e d ,  a n d  t h e  e f f e c t  o f  t i i i i c  
c h a n g e s  on l e s s  p r e d i c t a b l e  e n t i t i e s  c o u l d  be s h o w n  t o  
f o l l o w  t h e  p a t t e r n  o f  q u e s t i o n  a n s w e r i n g  a n d  c o n t i n u a t i o n  
d a t a 5 n a m e l y  t h a t  f o l l o w i n g  a b e y o n d  r a n g e  t i m e  c h a n g e  
s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  w i l l  be  l e s s  a c c e s s i b l e .
A i i d
To t e s t  t h e  h y p o t h e s i s  t h a t  p r e d i c t a b i l i t y  a f f e c t s  
t h e  a c c e s s i b i l i t y  o f  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s .  T he  
m e a s u r e s  o f  i n t e r e s t  a r e  t h e  r e a d i n g  t i m e s  f o r  s e n t e n c e s  
c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  t o  s c e n a r i o  d e p e n d e n t
16 A
c h a r a c t e r s  i n  t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s  a n d  t h e  
c o r r e s p o n d i n g  q u e s t i o n  a n s w e r i n g  t i m e s .  T h e  
a c c e s s i b i l i t y  o f  t h e  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  w a s  t o  
be  m e a s u r e d  a n d  c o m p a r e d  i n  t h e  same c o n d i t i o n s .
Hçiieriçil^
F r o m  t h e  l i s t  o f  s c e n a r i o  t i t l e s  a n d  t h e  c h a r a c t e r s  
p r e d i c t e d  from t h e m ,  d e s c r i b e d  i n  C h a p t e r  6, t h i r t y  t w o  
t i t l e s  w e r e  selected. T h e  t i t l e s  c h o s e n  w e r e  t h o s e  f o r  
w h i c h  s u b j e c t s  h a d  p r o d u c e d  a t  l e a s t  o n e  h i g h l y  p r e d i c t e d  
c h a r a c t e r  a n d  a t  l e a s t  o n e  c h a r a c t e r  o f  l o w  p r e d i c t ­
a b i l i t y .  P r e d i c t a b i l i t y  w a s  d e t e r m i n e d  b y  t h e  n u m b e r  o f  
m e n t i o n s  by  t h e  s u b j e c t s  wh o  p a r t i c i p a t e d  i n  t h e  task, 
p r e d i c t a b l e  c h a r a c t e r s  w e r e  t h o s e  m o s t  f r e q u e n t l y  
m e n t i o n e d ,  f o r  e x a m p l e  t h e  c h a r a c t e r  " j u d g e ”  f o l l o w i n g  t h e  
t i t l e  " T h e  T r i a l "  w a s  m e n t i o n e d  b y  45 o u t  o f  48 s u b j e c t s  
w h i l s t  t h e  c h a r a c t e r  " C l e r k  o f  C o u r t "  w a s  m e n t i o n e d  b y  t w o  
s u b j e c t s .
U n f o r t u n a t e l y  o n l y  e l e v e n  o f  t h e  t w e n t y  p a s s a g e s  f r o m  
e x p e r i m e n t  o n e  p r o d u c e d  t h i s  k i n d  o f  d i c h o t o m y  b e t w e e n  
h i g h l y  p r e d i c t a b l e  a n d  u n p r e d i c t a b l e  c h a r a c t e r s  a n d  f o r  
t h e  o t i i e r  p a s s a g e s  w h i c h  w e r e  s e l e c t e d  f o r  t h i s  
p r e d i c t a b i l i t y  d i f f e r e n c e ,  t i m e  r a n g e  n o r m s  were n o t  
a v a i l a b l e  a n d  t h e  t i m e  r a n g e  d i f f e r e n c e s  w e r e  s e l e c t e d  by  
t h e  e X p e r  i  ra e n t  e r .
The  p a s s a g e s  w e r e  c o n s t r u c t e d  s i m i l a r l y  t o  t h o s e  i n  
E x p e r i m e n t  I  a n d  an e x a m p l e  i s  s h o w n  b e l o w .
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The  T e n n i s  M a t c h
Sue was p l a y i n g  w e l l  i n  h e r  f i r s t  m a t c h  a t  V J i i n b e l d o n
s p e c t a t o r s  ( P r e d )
T he  w e r e  f e e l i n g  t h e  h e a t ,
b a l l b o y s  ( U n p r e d )
P e r h a p s  i t  w o u l d  be  c o o l e r  s o o n .
T e n  m i n u t e s )
l a t e r  a w i n d  b l e w  u p .
S e v e n  H o u r s )
She wa s  )
g l a d  t h a t  p l a y  was g o i n g  so  w e l l ,
T h e y w e r e )
Du e s  t  i  o n s
Mas t h i s  S u e ’ s s e c o n d  m a t c h ?
s p e c t a t o r s )
W e r e  t h e  c o l d ?
b a l l b o y s  )
S u b j e c t s  w e r e  p r e s e n t e d  w i t h  t w o  b l o c k s  o f  t h i r t y  t w o  
t e x t s .  I n  each b l o c k  each s u b j e c t  w a s  p r e s e n t e d  w i t h  
f o u r  p a s s a g e s  i n  e a c h  o f  t h e  e i g h t  p o s s i b l e  t r e a t m e n t  
c o n d i t i o n s  i n  r a n d o m i z e d  p r e s e n t a t i o n  o r d e r .  A c r o s s  t h e
t w o  b l o c k s  e a c h  t e x t  w a s  p r e s e n t e d  i n  b o t h  t i m e  c h a n g e  
c o n d i t i o n s .  A c r o s s  t h e  f o u r  g r o u p s  o f  10 s u b j e c t s  e a c h  
p a s s a g e  a p p e a r e d  i n  a l l  t r e a t m e n t  c o n d i t i o n s .  The  f u l l  
e x p e r i m e n t a l  d e s i g n  i s  s h o w n  i n  A p p e n d i x  D. T he  
e x p e r i m e n t a l  p r o c e d u r e  w a s  a s  d e s c r i b e d  i n  E x p e r i m e n t  I .
R e s u l t s
The  r e s u l t s  a r e  s u m m a r i z e d  i n  F i g u r e s  7 . 3  and  7 . 4 .
As i n  E x p e r i m e n t  I ,  me a n  r e a d i n g  t i m e s  f o r  s e n t e n c e s
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■une 7.3 R e a d i n g  Times for p r o n o u n  r e f e r e n c e  s e n t e n c e s  in
Experiment II : a comparison of the effect of time 
change and antecedent character type.
•6
scenario dépendant 
anteceden'
scenario independent
range
® passage containing predictable depndent 
^jxissoge containing unpredictabledependen
c o n t a i n i n g  p r o n o u n  r e f e r e n c e s  w e r e  c a l c u l a t e d  f o r  
r e f e r e n c e s  t o  e a c h  c h a r a c t e r  t y p e  i n  e a c h  t i m e  c h a n g e  
c o n d i t i o n .  A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on t h i s  
d a t a  f i r s t  t r e a t i n g  s u b j e c t s  a s  a r a n d o m  e f f e c t  c o l l a p s i n g  
a c r o s s  m a t e r i a l s  a n d  s e c o n d l y  t r e a t i n g  m a t e r i a l s  a s  a 
r a n d o m  e f f e c t  c o l l a p s i n g  a c r o s s  s u b j e c t s  i n  b o t h  a n a l y s e s  
c h a r a c t e r ,  p r e d i c t a b i l i t y  a n d  t i m e  c h a n g e  w e r e  t r e a t e d  a s  
f i x e d  e f f e c t s .
Mean  q u e s t i o n  a n s w e r i n g  t i m e s  w e r e  a l s o  c a l c u l a t e d  
f o r  a l l  c o r r e c t l y  a n s w e r e d  q u s t i o n s  a n d  a n a l y s e s  o f  
v a r i a n c e  w e r e  p e r f o r m e d  on t h i s  d a t a  b o t h  t r e a t i n g  
s u b j e c t s  m a t e r i a l s  a s  a r a n d o m  e f f e c t  a g a i n s t  c h a r a c t e r ,  
p r e d i c t a b i l i t y  a n d  t i m e  c h a n g e  w e r e  t r e a t e d  a s  f i x e d  
effects.
T h e  c o m p a r i s o n s  o f  i n t e r e s t  a r e  f i r s t l y  i n  t h e  
p r o n o u n  r e f e r e n c e  t i m e  a n a l y s i s .  A m a i n  e f f e c t  o f  
c h a r a c t e r  t y p e  ( F ( 1 , 3 9 )  = 5 . 1  P < . 0 2  b y  s u b j e c t s  F ( 1 ,
3 2 )  = 3.74 p < 05 by ma t  e r  i a  1 s  ^M i n  F ' n . s . ) .  T h e  t i m e  
c h a n g e  x c h a r a c t e r  i n t e r a c t i o n  w i t h i n  u n p r e d i c t e d  s c e n a r i o  
d e p e n d e n t  c o n d i t i o n  i s  a t r e n d  w h i c h  d o e s  n o t  r e a c h  
significance (F ( 1 , 39) - 2.94 p z .09 by subjects, F ( 1 ,
3 1 ) = 2 , 8 5  p , 0 9  b y  m a t e r i a l s ) .
The  s i m p l e  m a i n  e f f e c t s  c o m p a r i s o n s  w i t h i n  t h i s  
i n t e r a c t i o n  h o w e v e r ,  do  s h o w  s i g n i f i c a n t  d i f f e r e n c e s .  
References to less predictable scenario dependent 
c h a r a c t e r s  a r e  s l o w e r  f o l l o w i n g  a b e y o n d  r a n g e  t i m e  c h a n g e  
( M i n  F ’ ( 2 ,  6 9 ) = 3 . 9  P = . 0 5 ) .  R e f e r e n c e s  t o  l e s s  
p r e d i c t a b l e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  a r e  s l o w e r  t h a n  
r e f e r e n c e s  t o  s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r s  i n  t h e
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scenario dependent(unpredictab
, scenario G
within beyondrang" ^G
b e y o n d  r a n g e  t i m e  c h a n g e  c o n d i t i o n  (F ( 1 ,  39)  -  8 .28  p <
,01 by  s u b j e c t s  F ( 1 , 2 2 )  = 5 , 2 6  p < . 0 5  by  m a t e r i a l s  M i n  
F' (1, 6 9 )  = 3 . i n  (F z 3.9, = p . 0 5 ) .  T h e r e  arc no 
s i g n i f i c a n t  d i f f e r e n c e s  w i t h  t h e  p r e d i c t e d  s c e n a r i o  
d e p e n d e n t  c o n d i t i o n .
The  q u e s t i o n  a n s w e r i n g  d a t a  w a s  a n a l y s e d  f i r s t  
i n c l u d i n g  b o t h  q u e s t i o n s  i n  t h e  one a n a l y s i s  t r e a t i n g  
s u b j e c t s  t h e n  m a t e r i a l s  as  a r ando r . i  f a c t o r  w i t h  q u e s t i o n  
t y p e ,  a nd  t i m e  c h a n g e  c o n d i t i o n  as  f i x e d  f a c t o r s .  The  
m a i n  e f f e c t  o f  q u e s t i o n  type w a s  s i g n i f i c a n t  b y  m a t e r i a l s  
but not by subjects (F (1, 31) = 3.81 P < 0.05, F (1, 32)
-  2 , 6 7  p -  0.1 r e s p e c t i v e l y ) .  The  m a i n  e f f e c t  o f  t i m e  
w a s  s i g n i f i c a n t  b y  s u b j e c t s  b u t  n o t  b y  m a t e r i a l s  (F ( 1 ,
39) = 8.98 p < .005 F (1, 31) = 1.1 p = .3). The 
i n t e r a c t i o n  o f  q u e s t i o n  t y p e  x t i m e  w a s  n o t  s i g n i f i c a n t .
To t e s t  t h e  e f f e c t  o f  p r e d i c t a b i l i t y  on q u e s t i o n  a n s w e r i n g  
t i m e s  t h e  q u e s t i o n s  c o n c e r n i n g  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r s  w e r e  a n a l y s e d  s e p a r a t e l y .  W i t h i n  t h e  s c e n a r i o  
d e p e n d e n t  q u e s t i o n  a n a l y s i s  t h e r e  i s  a m a i n  e f f e c t  o f
p r e d i c t a b i l i t y  ( F  ( 1 ,  3 9 )  -  4 . 9 3  P < 0 . 0 5  b y  s u b j e c t s  F
( 1 ,  3 2 ) -  6 . 8 9  p < . 0  1 b y  m a t e r i a l s .  M i n  F ’ ( 1 ,  7 0 )  =
2 . 8 7  n . s . )  n o  m a i n  e f f e c t  o f  t i m e  ( F I  a n d  F 2  = 1 . 0  8 ,
1 . 4 2 ) .  T h e  i n t e r a c t i o n  o f  t i m e  x p r e d i c t a b i l i t y  was 
s i g n i f i c a n t  b y  s u b j e c t s  ( F ( 1 , 3 9 )  = 6 . 1 6  p < . 0 1  a n d  
m a r  g i  n a 1 b y m a t  e r  i  a 1 3 ( F ( 1 , 3 1 )  = 3 . 4 3  P = . 0 7 ) .  W i t h i n  
t h i s  i n t e r a c t i o n  t h e  s i m p l e  m a i n  e f f e c t  c o m p a r i s o n s  s h o w e d  
q u e s t i o n s  t o  l e s s  p r e d i c t e d  c h a r a c t e r s  t o  h a v e  l o n g e r  
a n s w e r i n g  t i m e s  i n  t h e  b e y o n d  r a n g e  c o n d i t i o n  c o m p a r e d  t o  
t h e  w i t h i n  r a n g e  c o n d i t i o n  ( F ( 1 , 3 9 )  = 6 . 1 6  p < . 0 5  b y
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s u b j e c t s ,  F ( 1 , 3 2 )  = 4 . 5  p < . 0 5  by ma t  e r  i  a 1 s î 1 i  n F * z 
2 . 61  n . s ) ,  T h e  o t h e r  s i g n i f i c a n t  d i f f e r e n c e  w i t h i n  t h e  
i n t e r a c t i o n  wa s  b e t w e e n  t h e  q u e s t i o n  a n s w e r i n g  t i m e s  f o r  
l e s s  p r e d i c t e d  c h a r a c t e r  w h i c h  w e r e  l o n g e r  t h a n  f o r  h i g h l y  
p r e d i c t e d  c h a r a c t e r s  i n  t h e  b e y o n d  r a n g e  t i m e  c o n d i t i o n .
( F  ( 1 ,  3 9 )  = 1 1 , 3 4  p < . 0 1  b y  s u b j e c t s ,  F ( 1 ,  3 2 )  = 1 0 . 5  p 
< . 01  b y  m a t e r i a l s ,  M i n  F  ^ 1 , 6 5  -  5 . 6 6  p < . 0 5 ) .
T h e  r e m a i n i n g  t e s t  f o r  t h e  e f f e c t  o f  p r e d i c t a b i l i t y  
w a s  made  by  a n a l y s i n g  t h e  r e a d i n g  t i m e s  f o r  t h e  s e c o n d  
s e n t e n c e  o f  t h e  t e x t  w h e r e  t h e  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r s  a r e  i n t r o d u c e d .  T h e r e  w a s  an  e f f e c t  o f  
p r e d i c t a b i l i t y  w i t h  l e s s  h i g h l y  p r e d i c t e d  c h a r a c t e r s  
l e a d i n g  t o  l o n g e r  r e a d i n g  t  i  m e s ,  ( F  ( 1 , 3 9 )  = 4 3 . 4  p <
. 0 0 1  b y  s u b j e c t s ,  F ( 1 , 3 2 )  z 6 . 6 2  p < , 01  by m a t e r i a l s ,  
M i n  F ’ ( 1 , 4 2 )  - 5 . 6 7  P < . 0 5 ) .  T h e  r e a d i n g  t i m e s  f o r  
s e n t e n c e  f o u r ,  t h e  t i m e  c h a n g e  s e n t e n c e ,  s h o w  no 
s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  t i i a e  c h a n g e  c o n d i t i o n s .  
See  A p p e n d i x  D f o r  f u l l  d e t a i l s  o f  a n a l y s e s .
D i s c u s s i o n
The  a i m  o f  t h i s  e x p e r i m e n t  wa s  t o  t e s t  t h e  h y p o t h e s i s  
t h a t  t h e  p r e d i c t a b i l i t y  o f  t h e  d e p e n d e n t  c h a r a c t e r s  i n  t h e  
s c e n a r i o  i n  w h i c h  t h e y  o c c u r  a f f e c t s  t h e i r  a c c e s s i b i l i t y .  
T h i s  e x p e r i m e n t  s h o w e d  t h a t  t h e  p r e d i c t a b i l i t y  o f  s u c h  
c h a r a c t e r s  a f f e c t s  t h e i r  a c c e s s i b i l i t y  i n  s e v e r a l  
i n t e r e s t i n g  w a y s .  T h e  f i r s t  e f f e c t  o f  p r e d i c t a b i l i t y ,  
w h e n  a r e a d e r  i s  p r e s e n t e d  w i t h  a t e x t ,  i s  t h a t  f o l l o w i n g  
an a p p r o p r i a t e  s c e n a r i o  t i t l e  a n d  o p e n i n g  i n f o r m a t i o n ,  t h e  
i n t r o d u c t i o n  o f  a h i g h l y  p r e d i c t a b l e  d e p e n d e n t  c h a r a c t e r
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i s  L i o re  r a p i d l y  p r o c e s s e d  t h a n  t h e  i n t r o d u c t i o n  o f  a l e s s  
p r e d i c t a b l e  c h a r a c t e r .
The e f f e c t  o f  p r e d i c t a b i l i t y  on p r o n o u n  r e f e r e n c e  
r e s o l u t i o n  times was l a r g e l y  as  h y p o t h e s i z e d .  The l e s s  
h i g h l y  p r e d i c t e d  c h a r a c t e r s  t o o k  l o n g e r  t o  r e f e r e n c e  
f o l l o w i n g  a b e y o n d  r a n g e  t i m e  c h a n g e .  The  h i g h l y  
p r e d i c t e d  c h a r a c t e r s  w e r e  m o r e  r a p i d l y  a c c e s s e d  i n  t h i s  
c o n d i t i o n  and  d i d  n o t  shovj  s t a t i s t i c a l l y  r e l i a b l e  
c h a r a c t e r  t y p e  o r  t i m e  e f f e c t s .  The s c e n a r i o  i n d e p e n d e n t  
c h a r a c t e r s  w e r e  g e n e r a l l y  u i o re  a c c e s s i b l e  and  s h o w ed  no 
e f f e c t  o f  t i m e  c h a n g e .
The q u e s t i o n  a n s w e r i n g  d a t a  a g a i n  show t h a t  i t  i s  t h e  
l e s s  h i g h l y  p r e d i c t a b l e  c h a r a c t e r s  w h i c h  show t h e  e f f e c t  
o f  t i m e  c h a n g e  c o n d i t i o n .  The q u e s t i o n  a n s w e r s  a l s o  show 
t h a t  t h e  h i g h l y  p r e d i c t e d  c h a r a c t e r s  show l e s s  e f f e c t  o f  
c h a r a c t e r  t y p e .  I t  s eems  t h a t  t h e  r e a d e r  c a n a c c e s s  
h i g h l y  p r e d i c t e d  c h a r a c t e r s  e v en  a f t e r  a b e y o n d  r a n g e  t i m e  
s h i f t .  A p r o c e s s i n g  m o d e l  e x p l a n a t i o n  i s  s u g g e s t e d  f o r  
t h i s  d a t a  i n  t h e  n e x t  s e c t i o n .
h o w e v e r  as  t h e  t i m e  c h a n g e  s e n t e n c e  d o e s  n o t  show a 
w i t h i n  -  b e y o n d  r a n g e  e f f e c t  a n o t h e r  p o s s i b i l i t y  e x i s t s .
As t h e  m a i n  a i m  o f  t h i s  e x p e r i m e n t  was  t o  m a n i p u l a t e  
p r e d i c t a b i l i t y 5 p a s s a g e s  w e r e  d e s i g n e d  f o r  w h i c h  c l e a r  
p r e d i c t a b i l i t y  d i f f e r e n c e s  c o u l d  be m a n i p u l a t e d .  As 
t h e r e  w e r e  t i m e  r a n g e  n o r m s  a v a i l a b l e  f o r  o n l y  e l e v e n  o f  
t h e  t h i r t y  t w o  e x p e r i m e n t a l  p a s s a g e s ,  t h e  e x p e r i m e n t e r  
d e c i d e d  on t h e  w i t h i n  -- b e y o n d  t i m e  c h a n g e s  f o r  t h e  o t h e r  
t e x t s .  The e l e v e n  p a s s a g e s  p r e v i o u s l y  p r e s e n t e d  i n  
E x p e r i m e n t  I  do show an i n c r e a s e  i n  r e a d i n g  t i m e s  a c r o s s
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t i ' i i i e  c h a n g e  c o n d i t i o n s ,  t h e  c o m p l e t e  s e t  o f  p a s s a g e s  do 
n o t .  I t  may be t h a t  t h e  r e d u c e d  e f f e c t  o f  t i m e  c h a n g e  on 
t h e  a c c e s s i b i l i t y  o f  p r e d i c t a b l e  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r  r e s u l t s  p a r t l y  f r o m  t h e  t w o  t i m e  c h a n g e s  f a i l i n g  
t o  r e p r e s e n t  a g r e e d  t i m e  r a n g e  d i f f e r e n c e s .
As t h e  p r e d i c t a b i l i t y  d a t a  a r e  i n t e r e s t i n g  i n  
t h e m s e l v e s  and g e n e r a l l y  c o n s i s t e n t  w i t h  e a r l i e r  f i n d i n g s ,  
t h e  e x p e r i m e n t a l  r e s u l t s  a r e  p r e s e n t e d  and d i s c u s s e d .
The c o n c l u s i o n s  f r o m  t h i s  p a r t i c u l a r  e x p e r i m e n t  h o w v e r  
m u s t  be laade t e n t a t i v e l y .  The f o l l o w i n g  s e c t i o n
d e s c r i b e s  how t h e  g e n e r a l  p a t t e r n  o f  r e s u l t s  f r o m  b o t h  
r e a d i n g  t i m e  e x p e r i m e n t s  can  be i n c o r p o r a t e d  i n t o  an 
a c c o u n t  o f  how t h e  r e a d e r  b u i l d s  a r e p r e s e n t a t i o n  o f  t h e  
t e x t  f r o i i i  t h e  i n f o r m a t i o n  e x p l i c i t l y  s t a t e d  and f r o m  
p r e v i o u s l y  s t o r e d  k n o w l e d g e .  The d a t a  do n o t  
• c o n c l u s i v e l y  s u p p o r t  e v e r y  a s p e c t  o f  t h i s  m o d e l  b u t  t h e  
g e n e r a l  c o n c e p t s  seem b o t h  i n t u i t i v e l y  p l a u s i b l e  and 
c o n s i s t e n t  v j i t h  t h e  o b s e r v e d  b e h a v i o u r  o f  r e a d e r s  
d e s c r i b e d  i n  t h e s e  e x p e r i m e n t s ^
The p a t t e r n  o f  r e s u l t s  s u g g e s t s  t h a t  vjhen r e a d i n g  t h e  
e x p e r i m e n t a l  t e x t s  t h e  r e a d e r  i s  i n v o l v e d  i n  s e v e r a l  
p r o c e s s e s ,  F i r s t ^ o n  r e a d i n g  t h e  t i t l e  o f  a k n ow n  
s t a n d a r d  e v e n t  s u c h  as  " I n  t h e  R e s t a u r a n t "  t h e  s t o r e d  
s c e n a r i o ,  b a s e d  on p a s t  e x p e r i e n c e s  o f  r e s t a u r a n t s  i s  
i n v o k e d  by t h e  r e a d e r .  T h i s  a u t o m a t i c a l l y  a c t i v a t e s  t h e  
h i g h l y  a s s o c i a t e d  d e p e n d e n t  r o l e s  such as ’ w a i t e r ’ , p l u s  
many p r e d i c t i o n s  a b o u t  n o r m a l  e v e n t  s e q u e n c e s  and 
a c t i v i t i e s  i n  r e s t a u r a n t s ,  i n c l u d i n g  a p r e d i c t i o n  a b o u t  
how l o n g  n o r m a l  r e s t a u r a n t  a c t i v i t i e s ,  s u c h  as e a t i n g
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m e a l s  a r e  l i k e l y  t o  l a s t .  When a n a m e d  character i s
i n t r o d u c e d  by t h e  t e x t  t h e  r e a d e r  i n t e r p r e t s  t h i s  
character as being the main interest of the text and 
a l t h o u g h  t h i s  c h a r a c t e r  i s  d e s c r i b e d  i n  t h e  s t a n d a r d  
e v e n t ,  i s  n o t  seen  as  b e i n g  c o m p l e t e l y  b ou n d  t o  t h e  
s c e n a r i o ,  A r e p r e s e n t a t i o n  f o r  s u c h  a c h a r a c t e r  h a s  t o  
be created by t h e  r e a d e r ,  a l t h o u g h  t h i s  may o f t e n  be 
l i n k e d  t o  t h e  s c e n a r i o  i t  d o e s  i n v o l v e  i n c o r p o r a t i n g  n o v e l  
i n f o r m a t i o n .  Thus  t h e  l i n e  o f  t e x t  " T he  B r o w n s  w e r e  
e a t i n g  a m e a l  i n  a r e s t a u r a n t "  m e a n s  t i i e  r e a d e r  h a s  t o  
e x p l i c i t l y  l i n k  t h e  i n f o r m a t i o n  t h a t  t h e  c u s t o m e r  s i o  o f  
t h e  s c e n a r i o  i s  t o  be f i l l e d  by named i n d i v i d u a l s  " T he  
B r o w n s " .  T h i s  i s  ndg a p r e s t o r e d  f a c t  and this may c a u s e  
s u c h  n o v e l  i n f o n a a t i o n  t o  h a v e  a p r i v i l e g e d  s t a t u s .
I f  t h e  f o l l o w i n g  l i n e  o f  t e x t  i n t r o d u c e s  an a l r e a d y  
a c t i v a t e d  i t e m  o f  informatioQ s u c h  as t h e r e  i s  a w a i t e r ,  
t h e  i n f o r m $ i o n  a s s o c i a t e d  w i t h  t h i s  c h a r a c t e r  i s  readily 
s l o t t e d  into t h e  s c e n a r i o .  I f  t h e  c h a r a c t e r  i s  l e s s  
p r e d i c t a b l e  t h e  r e a d e r  h as  t o  a c t i v a t e  one o f  t h e  many 
' l o w e r  l e v e l '  s l o t s  o f  t h e  scenario. t h a t  is, t h e  
s c e n a r i o  w i l l  h a v e  many stored s l o t s  w h i c h  a r e  n o t  a l w a y s  
e s s e n t i a l  but a r e  p r e s e n t  as o p t i o n s .  A r e s t a u r a n t  s t o r y  
i s  a l m o s t  c e r t a i n  t o  i n v o l v e  w a i t e r s  o r  w a i t ,  r e s s e s  b u t  
n o t  e v e r y  s u c h  s t o r y  w i l l  i n v o l v e  d i s h w a s h e r s .
D i s h w a s h e r s  a r e  a prestored a s p e c t  o f  r e s t a u r a n t s .  A 
lower l e v e l  o r  l e s s  readily a c t i v a t e d  s l o t  w i l l  e x i s t  i n  
t h e  readers' r e s t a u r a n t  s c e n a r i o  so a d e f i n i t e  reference 
c a n  be  made, b u t  i t  w i l l  r e q u i r e  t h e  s l o t  t o  be 
s p e c i f i c a l l y  f i l l e d  f r o m  t h e  t e x t .  I n d e f i n i t e  r e f e r e n c e s
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w o u l d  b e r  e q u l r e d  i f  a c h a r  a c t  e r  w as  n o t  b o u n d i n  an  y w a y 
t o  a s c e n a r i o  e .g .  "A g y p s y  v i o l i n i s t  had b ee n  e n g a g e d  t o  
p l a y  t o  t h e  c u s t o m e r s "  w h e r e  ' t h e  c u s t o m e r s '  i s  p a r t  o f  
t h e  s c e n a r i o ,  w h i l s t  f o r  m o s t  r e a d e r s  'a g y p s y  v i o l i n i s t '  
i s  n o v e l  i n f o r a m t i o n  n o t  i n  t h e i r  s c e n a r i o .
Wh e r e  a l e s s  p r e d i c t a b l e  b u t  s c e n a r i o  d e p e n d e n t  
c h a r a c t e r  has  bee n  i n c o r p o r a t e d  i n  t h e  r e a d e r s '  l i i ode l  o f  
t h e  t e x t ,  t h e  e x p l i c i t  l i n k i n g  t o  t h e  s c e n a r i o  seems  t o  
make s u c h  c h a r a c t e r s  r e l a t i v e l y  e a s y  t o  a c c e s s  w h i l s t  t h e  
s c e n a r i o  i s  i n  f o c u s .  The h i g h l y  p r e d i c t e d  c h a r a c t e r s  
t e n d  t o  be l e s s  e a s y  t o  a c c e s s  by p r o n o u n s  as t h o u g h  
e x p l i c i t l y  m e n t i o n i n g  s u c h  c h a r a c t e r s  a d d e d  l i t t l e  t o  
t h e i r  s t a t u s ,  as  t h e  r e a d e r  t e a t s  t h e m  a s  m e r e l y  p a r t  o f  
t h e  b a c k g r o u n d  s c e n a r i o  w h i c h  i s  h e l p i n g  i n t e r p r e t  t h e  
t e x t ,  r a t h e r  t h a n  a l s o  p a r t  o f  t h e  t e x t  f o r e g r o u n d  i t s e l f .
F o l l o w i n g  a b e y o n d  r a n g e  t i m e  c h a n g e ,  t h e  c u r r e n t  
s c e n a r i o  i s  moved o u t  o f  f o c u s .  The s c e n a r i o  d e p e n d e n t  
c h a r a c t e r s  b ec ome  l e s s  a c c e s s i b l e  i n  t h i s  c o n d i t i o n .  The
r e a d e r  h a s  a m o d e l  o f  t h e  t e x t  w h i c h  may  i n c l u d e  t h e  
s c e n a r i o  i n d e p e n d e n t  c h a r a c t e r  p l u s  t a g s  o f  w h i c h  
s c e n a r i o s  h a v e  been  p r e v i o u s l y  a c t i v e .  I f  a p r o n o u n  
r e f e r e n c e  h as  t o  be r e s o l v e d ,  t h i s  c h a r a c t e r  i s  s t i l l  
f o r e g r o u n d e d  and no d i f f i c u l t i e s  a r i s e .  I f  t h e  p r o n o u n  
c a n n o  t  r e f e r  b y  r e a s o n  o f  g e n d e r  o r  n u m b e r  t o  t h i  s 
c h a r a c t e r  t h e  s c e n a r i o  t a g  w i l l  cue  t h e  r e a d e r  t o  
r e a c t i v a t e  t h i s  s c e n a r i o  and  s e a r c h  f o r  a p o s s i b l e  
s c e n a r i o  d e p e n d e n t  a n t e c e d e n t .  The h i g h l y  p r e d i c t e d  
s l o t s  may be s e a r c h e d  f i r s t  and  h e n c e  a l t h o u g h  t h e s e  
r e f e r e n c e s  t e n d  t o  t a k e  l o n g e r  f o l l o w i n g  s u c h  a t i m e
c h a n g e  t h e  n u i . i e r i c a l  d i f f e r e n c e  was  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  The l o w e r  l e v e l ,  l e s s  p r e d i c t a b l e  s l o t s  
will take longer to access and hence the time to resolve 
s u c h  r e f e r e n c e s  i s  g r e a t e r .
Q u e s t i o n  a n s w e r i n g  s h o u l d  f o l l o w  a s i m i l a r  p a t t e r n .
A t  t h c  e n d  o f  r e a d i n g  t h e  t e x t  t h e  r e a d e r  h a s  a m o d e l  
w h i c h  has  n o v e l  i n f o r m a t i o n  s u c h  as t h e  named s c e n a r i o  
i n d e p e n d e n t  c h a r a c t e r ,  t a g g e d  i n  some w a y ,  as w h a t  t h e  
t e x t  was a b o u t .  I n f o r m a t i o n  a b o u t  t h e  m a i n  c h a r a c t e r  i s  
e a s i l y  r e t r i e v e d  t o  a n s w e r  q u e s t i o n s .  T o  a n s w e r  
q u e s t i o n s  a b o u t  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  i s  
g e n e r a l l y  l e s s  e a s y  as  t h e . s c e n a r i o  h a s  t o  be s e a r c h e d .
I f  a t i m e  c h a n g e  i n  t h e  t e x t  h a s  c u e d  t h e  r e a d e r  t h a t  t h e  
s c e n a r i o  i s  no l o n g e r  r e l e v a n t ,  and t h e  r e a d e r  has  moved 
t h e  s e n a r i o  o u t  o f  f o c u s ,  t h e n  t h e  i n f o r m a  t i o n  r e t r i e v a l  
w i l l  g e n e r a l l y  t a k e  l o n g e r  s t i l l .  F r om t h e  q u e s t i o n  
ansi . 'Ai ring d a t a  i n  t h e  h i g h l y  p r e d i c t e d  s c e n a r i o  d e p e n d e n t  
condition, it seems thtt if all the characters who ha v e to 
be a c c e s s e d  a r e  s u f f i c i e n t l y  h i g h l y  p r e d i c t e d  no i n c r e a s e  
a c r o s s  t i m e  c h a n g e s  o c c u r s .  A g a i n  t h e  s o l u t i o n  may be 
t h a t  t h e  s c e n a r i o  t a u  w h i c h  t h e  r e a d e r  r e t a i n s  f r o m  t h e  
t e x t ,  p l u s  t h e  s p e c i f i e d  noun  p h r a s e  u s ed  i n  t h e
q u e s t i o n s  e n a b l e s  r a p i d  a c c e s s  o f  h i g h  l e v e l  s l o t s  i n  t h e  
s c e n a r i o .  I f  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r s  a r e  o f  
mixed predictability as in Experiment I, or less 
p r e d i c t a b l e  as  i n  E x p e r i m e n t  I I ,  t h e n  t h e s e  c h a r a c t e r s  
t a k e  l o n g e r  t o  a c c e s s  i n  t h i s  c o n d i t i o n .  The q u e s t i o n  
a n s w e r i n g  t i m e  d a t a  s u p p o r t  t h e  c o n c e p t  o f  reduced 
a c c e s s i b i l i t y  o f  c h a r a c t e r s  bound  t o  o u t  o f  f o c u s
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scenarios.
Conclusion
The a i i i i  o f  t h e s e  r e a d i n g  t i m e  e x p e r i m e n t s  was  t o  t e s t  
t h e  h y p o t h e s e s  t h a t  e m e r g e d  f r o m  t h e  c o n t i n u a t i o n  s t u d i e s  
c o n c e r n i n g  t h e  e f f e c t  o f  t i m e  c h a n g e s  on t e x t  p r o c e s s i n g .  
A l t h o u g h  t h e  d a t a  do n o t  c o n f i r m  and r e p l i c a t e  e v e r y  
f i n d i n g  f r o m  t h e  e a r l i e r  s t u d i e s ,  t h e  g e n e r a l  m o d e l  o f  
t e x t  p r o c e s s i n g  as described i n  t h e  p r e v i o u s  s e c t i o n  i s  
s u p p o r t e d  by a f a i r l y  c o n s i s t e n t  p a t t e r n  o f  r e s u l t s .
Th es e  d e m o n s t r a t e  t h a t  m e a s u r e s  o f  t h e  a c t u a l  p r o c e s s  o f  
c o m p r e h e n s i o n  c o n f i r m  t h e  m a i n  h y p o t h e s i s  o f  t h e  p r e v i o u s  
c h a p t e r .
R e a d e r s  do u s e  t i m e  c h a n g e  i n f o r m a t i o n  as  a c u e  t o  
t h e  r e l e v a n c e  o f  t h e  current s c e n a r i o .  I f  t h e  e x p e c t e d  
t i m e  r a n g e  i s  e x c e e d e d , t h e  s c e n a r i o  i s  d r o p p e d  f r o m  
a c t i v e  f o c u s .  T h e r e  i s  some r e a d i n g  t i r a e  d a t a  w h i c h  
s h ow s  t h a t  t h i s  r e m o v a l  f r o m  f o c u s  t a k e s  t h e  r e a d e r  t i m e  
t o  p r o c e s s .  T h i s  d i f f e r e n c e  i s  h a r d  t o  e x p l a i n  i n  t e r m s  
o t h e r  t h a n  some k i n d  o f  k n o w l e d g e  b as ed  m a n i p u l a t i o n  s u c h  
as s c e n a r i o  s h i f t .
When t h i s  s c e n a r i o  s h i f t  h a s  o c c u r e d  t h e  i n f o r m a t i o n  
d e p e n d e n t  on,  o r  b ou n d  t o , t h a t  s c e n a r i o  i s  g e n e r a l l y  l e s s  
a c c e s s i b l e  b o t h  i n  t e r m s  o f  r e f e r e n c e  r e s o l u t i o n  and 
i n f o r a m t i o n  r e t r i e v a l .  The a c t u a l  s t a t u s  o f  t h e  
i n f o r m a t i o n  w i t h i n  t h e  s c e n a r i o ,  as d e f i n e d  by  t l i e  
p r e d i c t a b i l i t y  o f  t h e  g i v e n  i t e m  d e t e r m i n e s  t h e  p a r t i c u l a r  
a c c e s s i b i l i t y  o f  s c e n a r i o  d e p e n d e n t  i n f o r m a t i o n .
The named i n d i v i d u a l  i n  a t e x t ,  i s  n o t  d e p e n d e n t  on
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t h e  s c e n a r i o  and  h a s  a p r i v i l i ^ e d  s t a t u s ' ’, t h i s  
f o r e g r o u n d e d  i n d i v i d u a l  i s  t h e r e f o r e  g e n e r a l l y  e a s y  t o  
a c c e s s  and  i s  u n a f f e c t e d  by  s c e n a r i o  c h a n g e s .
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Conclusions ,
The a i m  o f  t h i s  t h e s i s  was t o  i n v e s t i g a t e  some 
a s p e c t s  o f  t e x t  c o m p r e h e n s i o n .  I n  C h a p t e r  1 i t  was 
s u g g e s t e d  t h a t  t e x t  c o m p r e h e n s i o n  i n v o l v e d  a t  l e a s t  t h r e e  
p r o c e s s e s ;  s e g m e n t a t i o n ,  i n t e g r a t i o n  and i n t e r p r e t a t i o n .  
The r e s e a r c h  d e s c r i b e d  i n  t h i s  t h e s i s  i n v e s t i g a t e d  a s p e c t s  
o f  a l l  t h e s e  p r o c e s s e s .
The i n i t i a l  e x p e r i m e n t s  d e s c r i b e d  i n  C h a p t e r  2,  
i n v e s t i g a t e d  t h e  p r o c e s s  o f  s e g m e n t a t i o n  by a s k i n g  
s u b j e c t s  t o  p a r a g r a p h  c o n t i n u o u s  p r o s e .  One f e a t u r e  o f  
t h e  t e x t  w l i i c h  a p p e a r e d  t o  be i m p o r t a n t  i n  r e a d e r s '  
p a r a g r a p h  d e c i s i o n s ,  was t h e  p r e s e n c e  i n  a s e n t e n c e  o f  
e x p l i c i t  t e m p o r a l  i n f o r m a t i o n .  Where  a s e n t e n c e  
c o n t a i n e d  s u c h  i n f o r m a t i o n ,  r e a d e r s  w e r e  mo r e  l i k e l y  t o  
c h o o s e  t h i s  s e n t e n c e  a s  a s t a r t i n g  p o i n t  f o r  a new 
p a r a g r a p h ,
One p o s s i b l e  e x p l a n a t i o n  o f  t h i s  e f f e c t  was t h a t  
t e m p o r a l  i n f o r m a t i o n  c ued  t h e  r e a d e r  t h a t  a new t e m p o r a l  
s e t t i n g  had  b eg u n  a t  t h i s  p o i n t  i n  a t e x t .  The 
p a r a g r a p h  was s een  as  a k i n d  o f  c o n c e p t u a l  u n i t  whose  
c o n s t i t u e n t  i n f o r m a t i o n  was mo re  i n t e r r e l a t e d  t h a n  
i n f o r m a t i o n  i n  s e p a r a t e  p a r a g r a p h s .  The s h a r e d  t e m p o r a l  
s e t t i n g  was one p o s s i b l y  h e l p f u l  cue t o  t h e  r e a d e r ,  as i t  
c o u l d  s i g n a l  w h i c h  i n f o r m a t i o n  t h e  r e a d e r  had  t o  i n t e g r a t e  
a t  a n y  p o i n t  i n  t h e  t e x t  a n d  w h i  c h  i n f  o r  m a t  i o n  m i g h t  no 
l o n g e r  be r e l e v a n t .  T h i s  c o u l d  s i m p l i f y  t h e  t a s k  f o r  t h e  
r e a d e r  by  s e g m e n t i n g  i n  a c o n t i n u o u s  f l o w  o f  i n f o r m a t i o n
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i n  a n o n a r b i t r a r y w a y ,  i n t o  a s e r i e s  o f  s m a l l e r  mo r e  
m a n a g e a b l e  c h u n k s .
I n  C h a p t e r  3 t h e  l i t e r a t u r e  on t h e  i n f l u e n c e  o f  
t e m p o r a l  i n f o r m a t i o n  i n  l a n g u a g e  was r e v i e w e d  i n  an 
a t t e m p t  t o  f i n d  e i t h e r  s u p p o r t i n g  e v i d e n c e  f o r  t h i s  v i e w  
o f  t h e  r o l e  o f  t e m p o r a l  i n f o r m a t i o n  o r  v i a b l e  a l t e r n a t i v e  
a c c o u n t s .  F r o m  t h e  l i t e r a t u r e  i t  a p p e a r e d  i n  g e n e r a l  
t h a t  c o g n i t i v e  o r  p r a g m a t i c  f a c t o r s  on r e a d e r s '  p r o c e s s i n g  
o f  t e m p o r a l  i n f o r m a t i o n  w h i c h  seemed p a r t i c u l a r l y  
p e r t i n e n t  t o  t h e  p a r a g r a p h i n g  d a t a  was  t h e  c o n c e p t  o f  
t i m e  l i n e s .  I n  s e v e r a l  p a p e r s  ^ t e m p o r a l  i n f o r m a t i o n  vjas 
p e r c e i v e d  as  c u e s  t o  t h e  r e a d  e r f  on’ how t o  map e v e n t s  on t o  
an o r d e r e d  t i m e  l i n e .  T h i s  seemed o f  i n t e r e s t  b e c a u s e  i n  
these accounts the role of the temporal information could 
be i n t e r p r e t e d  t o  be c l a r i f y i n g  t h e  m e a n i n g  o f  t h e  p a s s a g e  
by  o r d e r i n g  t h e  d e s c r i b e d  e v e n t s  i n  the a p p r o p r i a t e  
s e q u e n c e .
I n  C h a p t e r  4 some s i m p l e  r e a d i n g  t i m e  e x p e r i m e n t s  
w e r e  d e s c r i b e d .  The a i m  o f  t h e s e  e x p e r i m e n t s  was  t o  t e s t  
t h e  e f f e c t  o f  t e m p o r a l  i n f o r m a t i o n  d u r i n g  o n - l i n e  t e x t  
p r o c e s s i n g .  The  r e s u l t s  o f  t h e s e  e x p e r i m e n t s  w e r e  
i n c o n c l u s i v e  as  i n  one e x p e r i m e n t  w i t h  f a i r l y  l o n g  t e x t s  
t i m e  c h a n g e  i n f o r m a t i o n  d i d  s l o w  p r o c e s s i n g  and t h i s  
e f f e c t  t e n d e d  t o  be mo re  m a r k e d  w h e r e  t h e  i m p l i e d  t i m e  
c h a n g e  was l a r g e .  T h i s  s u p p o r t e d  t h e  v i e w  t h a t  a t  t h e s e  
p o i n t s  i n  a t e x t  a new t e m p o r a l  s e t t i n g  was  i n s t a n t i a t e d  
by  t h e  r e a d e r s  and t h a t  t h i s  p r o c e s s  was  a t i m e  c o n s u m i n g  
one .  I n  a s u b s e q u e n t  e x p e r i m e n t ,  w h i c h  t e s t e d  t h e  ease  
o f  i n f o r m a t i o n  r e t r i e v a l  and  r e f e r e n c e  r e s o l u t i o n  i n  s h o r t
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t e x t s  f o l l o w i n g  s m a l l  and l a r g e  t i m e  c h a n g e s ,  no c l e a r  
e f f e c t  o f  t i m e  c h a n g e  was  o b s e r v e d ,  as i n f o r m a t i o n  
r e t r i e v a l  and r e f e r e n c e  r e s o l u t i o n  w e r e  d i f f e r e n t l y  
i n f l u e n c e d  by t h e  s i z e  o f  t h e  t i m e  c h a n g e s  i n  t h e  t e x t .  
F o l l o w i n g  f r o m  t h e s e  i n c o n c l u s i v e  r e s u l t s  a m o re  g e n e r a l  
a c c o u n t  o f  t e x t  p r o c e s s i n g  was  s o u g h t ,  f r o m -  w h i c h  an 
a c c o u n t  o f  t h e  p r o c e s s i n g  o f  t e m p o r a l  i n f o r m a t i o n  c o u l d  be 
d e r i v e d .
I n  C h a p t e r  5 ,  s e v e r a l  m o d e l s  o f  t e x t  p r o c e s s i n g  w e r e
i n v e s t i g a t e d  and s e v e r a l  t h e m e s  e m e r g e d  f r o m  t h e s e  w h i c h
seemed r e l e v a n t  t o  an a c c c o u n t  o f  t h e  r o l e  o f  t e m p o r a l
I n f o r  in ation i n  t e x t .  T h r e e  f e a t u r e s  seemed t o  be
i m p o r t a n t  f o r  an a d e q u a t e  a c c o u n t  o f  t e x t  p r o c e s s i n g .
\
The first of these was the readers ability to use his 
g e n e r a l  k n o w l e d g e  t o  e x p a n d  and  i n t e r p r e t  t h e  i n f o r m a t i o n  
s t a t e d  i n  t h e  t e x t .  R e a d e r s  a r e  b e l i e v e d  t o  h av e  
p a r t i c u l a r  s t r u c t u r e d  k n o w l e d g e  b as ed  u n i t s ,  v a r i o u s l y  
t e r m e d  s c r i p t  o r  f r a m e  o r  s c e n a r i o  w h i c h  t h e y  use  i n  t h i s  
way d u r i n g  t e x t  p r o c e s s i n g .
The s e c o n d  f e a t u r e  w h i c h  e m e r g e d  was t h e  i m p o r t a n c e  
o f  r e f e r e n c e  r e s o l u t i o n  i n  t e x t  p r o c e s s i n g .  The 
knowledge units can influence the ease or difficulty of 
t i l l s  p r o c e s s ,  f o r  e x a m p l e  by  t h e m s e l v e s  p r o v i d i n g  
a n t e c e d e n t s  f o r  r e f e r e n c e s  i n  t h e  t e x t .
The t i i i r d  f e a t u r e  w h i c h  e m e r g e d  as an i m p o r t a n t  
a s p e c t  o f  t e x t  p r o c e s s i n g  was a l s o  r e l a t e d  t o  r e f e r e n c e  
r e s o l u t i o n ,  n a m e l y  t h a t  t h e r e  i s  a d y a r n i c  a s p e c t  t o  
r e f e r e n c e  r e s o l u t i o n .  D u r i n g  t h e  p r o c e s s i n g  o f  a t e x t ,  
t h e r e  a r e  c h a n g e s  i n  t h e  a v a i l a b i l i t y  and ease  o f
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r e f e r e n c e  t o  v a r i o u s  a n t e  c e d e n t  e n t i t i e s  i n  t h e  t e x t .
Th es e  c h a n g e s  seem t o  r e s u l t  f r o m  c h a n g e s  i n  t h e  r e a d e r s  
m o d e l  o f  t h e  t e x t  i n  w h i c h  d i f f e r e n t  e n t i t i e s  a p p e a r  
p r o m i n e n t  o r  r e l e v a n t  a t  d i f f e r e n t  p o i n t s  i n  t h e  t e x t .
F r om t h e s e  p r o c e s s i n g  m o d e l s ,  mo r e  s e n s i t i v e  
e x p e r i m e n t s  w e r e  p l a n n e d  t o  i n v e s t i g a t e  t h e  r o l e  o f  
t e m p o r a l  i n f o r m a t i o n  i n  t e x t  p r o c e s s i n g .  I t  was 
h y p o t h e s i z e d  t h a t  one  i t e m  o f  g e n e r a l  k n o w l e d g e  n a m e l y  t h e  
n o r m a l  t i m e  r a n g e s  f o r  e v e n t s  m i g h t  be i n c o r p o r a t e d  i n t o  an 
i n t e r p r e t i v e  k n o w l e d g e  s t r u c t u r e  t e r m e d  a ' s c e n a r i o '  i n  
t h i s  t h e s i s  s u c h  i n f o r m a t i o n  was  a v a i l a b l e  t o  t h e  r e a d e r ,  
t h e n  a t i m e  c h a n g e  i n  a t e x t  w h i c h  e x c e e d e d  t h i s  e x p e c t e d  
t i m e  r a n g e  c o u l d  c ue  t h e  r e a d e r  t h a t  t h e  e v e n t s  described 
i n  t h e  t e x t  w e r e  o v e r .  T h i s  w o u l d  i m p l y  t h a t  t h e  
i n f o r m a t i o n  bound  t o  t h e  c o r r e s p o n d i n g  s c e n a r i o ,  d e r i v e d  
b o t h  f r o m  t h e  t e x t  and f r o m  t h e  r e a d e r s '  p r e s t o r e d  
i n f o r m a t i o n  t h a t  i s  t h e  s c e n a r i o  i t s e l f  w o u l d  no l o n g e r  be 
i n  f o c u s  a n d  a s  a r e s u l t  w o u l d  n o t  be  as  r e a d i l y  
a c c e s s i b l e  as when t h e  t e m p o r a l  i n f o r m a t i o n  i n  t h e  t e x t  
s u g g e s t e d  t h a t  t h e  d e s c r i b e d  e v e n t s  w e r e  o n g o i n g .
The e x p e r i m e n t s  d e s c r i b e d  i n  C h a p t e r s  6 and 7 t e s t e d  
t h e s e  h y p o t h e s e s  i n  a n u m b e r  o f  w a y s ,  f i r s t  by c o m p a r i n g  
t h e  way i n  w h i c h  r e a d e r s  c o n t i n u e d  u n f i n i s h e d  n a r r a t i v e s  
w h e r e  a t i m e  c h a n g e  i n  t h e  t e x t  e i t h e r  d i d  o r  d i d  n o t  
e x c e e d  t h e  n o r m a l  t i m e  r a n g e  f o r  a p a r t i c u l a r  e v e n t .  
S u b s e q u e n t  e x p e r i m e n t s  i n v e s t i g a t e d  t h e  ease  w i t h  w h i c h  
r e a d e r s  r e s o l v e d  r e f e r e n c e s  and r e t r i e v e d  i n f o r m a t i o n  i n  
t h e  t w o  t i m e  c h a n g e  c o n d i t i o n s .  F r o  in a l l  t h e s e
e x p e r i m e n t s  a g e n e r a l  p a t t e r n  o f  r e s u l t s  was  o b s e r v e d ,
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w h i c h  h i g h l i g h t e d  s e v e r a l  i n t e r e s t i n g  f e a t u r e s  o f  t e x t  
processing.
The f i r s t  i m p o r t a n t  f e a t u r e  was t h e  s t a t u s  o f  t h e  
e n t i t i e s  i n  t h e  t e x t .  T i m e  c h a n g e s  i n  a t e x t  seem t o  
h a v e  no e f f e c t  on t h e  t o p i c  c h a r a c t e r  i n  a t e x t .  The 
t o p i c  c h a r a c t e r  i s  d l v / a y s  m o r e  l i a b l e  t o  be m e n t i o n e d  i n  
t h e  c o n t i n u a t i o n  o f  a story, a n d  i s  t h e  c h a r a c t e r  t o  vjtiom 
r e f e r e n c e s  can  be made t i i os t  r a p i d l y  and a b o u t  whom 
i n f o r m a t i o n  can  be r e t r i e v e d  m o s t  e a s i l y .  The 
e x p e r i m e n t s  i n  C h a p t e r s  6 and 7 p r o v i d e  a m p l e  e v i d e n c e  f o r  
t h e  p r i v i l e g e d  s t a t u s  t h a t  t o p i c  c h a r a c t e r s  e n j o y  and 
f o l l o w i n g  t h e  t e r m  d e v i s e d  by  C h a f e  ( 1 9 7 2 )  t h e s e  t o p i c  
c h a r a c t e r s  can  be t e r m e d  f o r e g r o u n d e d  i n  a l l  c o n d i t i o n s  o f  
t h e s e  e x p e r i m e n t s .
The i n f l u e n c e  o f  t e m p o r a l  i n f o r m a t i o n  i s  s een  when we 
o b s e r v e  t h e  i m p a c t  o f  t i m e  c h a n g e s  w h i c h  a r e  b e y o n d  t h e  
e x p e c t e d  r a n g e  f o r  any  s t a n d a r d  e v e n t s ,  on t h e  o t h e r  
c h a r a c t e r s  m e n t i o n e d  i n  a t e x t .
When t h e s e  c h a r a c t e r s  a r e  d e s c r i b e d  i n  t e r m s  o f  their 
r o l e  i n  t h e  s t a n d a r d  e v e n t s ,  t h e i r  s t a t u s  d e p e n d s  on t h e  
i n t e r p r e t i v e  s c e n a r i o  w h i c h  t h e  t e x t  has  c a u s e d  t h e  
r e a d e r s  t o  i n s t a n t i a t e ,  b e i n g  c u r r e n t l y  p e r c e i v e d  as 
r e l e v a n t .  The p r e s e n c e  o f  a t i m e  c h a n g e  b e y o n d  t h e  
e x p e c t e d  r a n g e  f o r  t h e  s t a n d a r d  e v e n t ,  seems  t o  cue  t h e  
r e a d e r s  t h a t  t h e  c u r r e n t  s c e n a r i o  i s  no l o n g e r  r e l e v a n t .  
The e x p e r i m e n t a l  d a t a  show t h a t  c h a r a c t e r s  o t h e r  t h a n  t h e  
t o p i c  become  e v en  l e s s  l i a b l e  t o  f e a t u r e  i n  c o n t i n u a t i o n s  
o f  n a r r a t i v e s ,  t o  b e c o m e  m o r e  d i f f i c u l t  t o  r e f e r  t o  a n d  t o  
b ecome  mo r e  d i f f i c u l t  t o  r e t r i e v e  i n f o r m a t i o n  a b o u t .
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f o l l o w i n g  s u c h  a t i m e  c h a n g e .  Th es e  c h a r a c t e r s  a r e  
t h e r e f o r e  t e r m e d  s c e n a r i o - d e p e n d e n t ,  b e c a u s e  t h e i r  s t a t u s  
i n  a t e x t  d e p e n d s  on t h e  a p p r o p r i a t e  s c e n a r i o  b e i n g  
p e r c e i v e d  by t h e  r e a d e r  as b e i n g  c u r r e n t l y  r e l e v a n t .  
F o l l o w i n g  t h e  w o r k  o f  G r o s z  ( 1 9 7 7 )  t h i s  p r o c e s s  o f  t h e  
c h a n g i n g  r e l e v a n c e  o f  t h e  s c e n a r i o  and i t s  d e p e n d e n t  
e n t i t i e s  i s  t e r m e d  m o v i n g  i n  and o u t  o f  f o c u s .  I n  t h e s e  
e x p e r i m e n t s  t i m e  c h a n g e s  cue t h e  r e a d e r  when a s c e n a r i o  as 
an i n t e r p r e t i v e  d e v i c e  and a d o m a i n  o f  r e f e r e n c e  i s  i n  
focus.
The r e s u l t s  o f  t h e  e x p e r i m e n t s  d e s c r i b e d  i n  t h i s  
t h e s i s  a r e  i n t e r e s t i n g  n o t  b e c a u s e  e x p l i c i t  s t a t e m e n t s  
a b o u t  t e m p o r a l  i n f o r m a t i o n  a r e  t o  be f o u n d  i n  e v e r y  t e x t  
n o t  b e c a u s e  t h e y  a r e  t h e  m o s t  i m p o r t a n t  f e a t u r e s  o f  a t e x t  
i n  w h i c h  t h e y  do o c c u r  b u t  b e c a u s e  by i n v e s t i g a t i n g  t h i s  
p a r t i c u l a r  f e a t u r e  i n  p a r t i c u l a r  t e x t s  a n u m b e r  o f  
i n s i g h t s  h a v e  been  g a i n e d  i n t o  mor e  g e n e r a l  f e a t u r e s  o f  
t e x t  c o m p r e h e n s i o n .
T h i s  t h e s i s  b eg a n  by c o n s i d e r i n g  t h a t  t e x t  
c o m p r e h e n s i o n  i n v o l v e d  a t  l e a s t  t h r e e  p r o c e s s e s ,  
s e g m e n t a t i o n ,  i n t e g r a t i o n  and  i n t e r p r e t a t i o n .  The 
e x p e r i m e n t a l  r e s u l t s  show how t h e s e  t h r e e  p r o c e s s e s  
i n t e r r e l a t e .  I t  seems  v e r y  p l a u s i b l e  f r o m  v a r i o u s  
t h e o r i s t s  a c c o u n t s  t h a t  t e x t  c o m p r e h e n s i o n  r e q u i r e s  t h e  
p r o c e s s o r  t o  use  s u b s t a n t i a l  a m o u n t s  o f  i n f o r m a t i o n  i n  
p r e s t o r e d  k n o w l e d g e  u n i t s  t o  i n t e r p r e t  t h e  i n f o r m a t i o n  
e x p l i c i t l y  s t a t e d  i n  t h e  t e x t .  T h e r e  i s  a r e a l  p r o b l e m  
t h e r e f o r e  i n  p r e v e n t i n g  t h e  p r o c e s s o r  b e i n g  swamped  by 
t h i s  i n c r e a s e d  a m o u n t  o f  i n f o r m a t i o n .  The r e s u l t s  o f  t h e
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t i m e  c h a n g e  e x p e r i m e n t s  shor ;  how t h e  t w o  p r o c e s s e s ,  
s e g m e n t a t i o n  and i n t e g r a t i o n  c o m p l i m e n t  one a n o t h e r .  The 
t i m e  r a n g e  i n f o r m a t i o n  seemed  t o  be used  by s u b j e c t s  i n  
t h e  e x p e r i m e n t s  t o  i n t e r p r e t  t h e  e v e n t s  d e s c r i b e d  i n  t h e  
t e x t .  The r e a d e r s  a s s u m e d  t h a t  when a t i m e  c h a n g e  
e x c e e d e d  t h e  p r e d i c t e d  r a n g e  f o r  t h e  d e s c r i b e d  e v e n t s  i n  
t h e  e x p e r i m e n t a l  t e x t s  t h e n  t h e s e  e v e n t s  w e r e  o v e r .  I n  
many r e a l  t e x t s ,  o f  c o u r s e ,  t h e  end o f  e v e n t s  a r e  
e x p l i c i t l y  a n n o u n c e d  i n  t h e  t e x t .  The  r e a l  i n t e r e s t  i n  
s c r i p t  o r  s c e n a r i o  b a s e d  m o d e l s  o f  t e x t  c o m p r e h e n s i o n  
h o w e v e r  i s  t h a t  t t i e y  describe how r e a d e r s  can  c ope  w i t h  
r e a l  t e x t s  w h i c h  a r e  u n l i k e l y  t o  c o n t a i n  an u n i n t e r e s t i n g  
and e x t e n s i v e  l i s t  o f  s t e r e o t y p e d  i n f o r m a t i o n  w h i c h  w o u l d  
be  r e q u i r e d  i f  a t e x t  w a s  t o  be  f u l l y  e x p l i c i t  i n  a l l  
r e s p e c t s .  The s c e n a r i o  o r  s c r i p t  a l l o w s  t h e  r e a d e r  t o  
p r o c e s s  t e x t s  w h i c h  o n l y  s i g n a l  t h a t  a s t a n d a r d  e v e n t  i s  
t a k i n g  p l a c e , as  t h e  i n s t a n t i a t e d  s c e n a r i o  o r  s c r i p t  
p r o v i d e s  t h e  ' m i s s i n g '  i n f o r m a t i o n .  The r e a d e r s '  
i n t e r p r e t a t i o n  o f  t h e  t i m e  c h a n g e  i n f o r m a t i o n  i n  t h e  
e x p e r i m e n t a l  t e x t s  i s  one e x a m p l e  o f  t h i s  w h i c h  
go b e y o n d  t h e  s t a t e d  i n f o r m a t i o n  e x p a n s i o n  and d e t a i l  
f i l l i n g  f u n c t i o n  o f  t h e  s c e n a r i o  i n  a c t i o n .  A t  t h e  same 
t i m e  t h e  r e a d e r s  seem t o  be u s i n g  t h e  t i m e  c u e s  t o  se g m e n t  
t h e  t e x t  and t h u s  t o  move a p p a r e n t l y  no l o n g e r  r e l e v a n t  
i n f o r m a t i o n  o u t  o f  f o c u s .  T h i s  k i n d  o f  s e g m e n t a t i o n  
seems  l i k e l y  t o  be an e f f i c i e n t  p r o c e s s i n g  p r o c e d u r e  as  i t  
taay w e l l  a l l o w  t h e  r e a d e r  t o  c o n c e n t r a t e  p r o c e s s i n g  
c a p a c i t y  on o n l y  t h e  m o s t  i m p o r t a n t  and r e l e v a n t  a s p e c t s  o f  
a t e x t  a t  any  p o i n t  i n  t i m e .
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The d a t a  on t h e  p r o d u c t i o n  and r e s o l u t i o n  o f  
r e f e r e n t i a l  e x p r e s s i o n s ,  a g a i n  i n d i c a t e  how t h e  p a r t i c u l a r  
p h e n o m en o n  u n d e r  s t u d y  n a m e l y  t h e  i n f l u e n c e  o f  t e m p o r a l  
i n f o r m a t i o n  on c o m p r e h e n s i o n ,  r e f l e c t s  on m o r e  g e n e r a l  
i s s u e s  i n  t e x t  p r o c e s s i n g .  The i n t e r p r e t a t i o n  o f  t i m e  
c h a n g e  s t a t e m e n t s  w h i c n  l e a d  t o  a s c e n a r i o  b e i n g  moved  o u t  
o f  f o c u s ,  and h e n c e  t o  a s e g m e n t a t i o n  o f  t h e  r e a d e r s '  m o d e l  
o f  t h e  t e x t  i s  r e f l e c t e d  i n  t h e  i n t e g r a t i o n  p r o c e s s  o f  
r e f e r e n c e  r e s o l u t i o n .  The a c c e s s i b i l i t y  o f  t h e  v a r i o u s  
e n t i t i e s  i n  t h e  t e x t  as has  b ee n  m e n t i o n e d  p r e v i o u s l y ,  
d e p e n d s  on t h e  s t a t u s  o f  t h e  e n t i t i e s .  T h i s  s t a t u s  seems  
t o  be d e t e r m i n e d  by t h e  r e l a t i o n s h i p  o f  t h e  e n t i t y  t o  t h e  
s c e n a r i o .  R e a d e r s  a c c o r d  a p r i v i l e g e d  s t a t u s  t o  t h o s e  
c h a r a c t e r s  who a r e  n o t  m e r e l y  p r e d i c t a b l e  r o l e  p l a y e r s  i n  
t h e  s c e n a r i o  and t h i s  i s  d e m o n s t r a t e d  by t h e i r  r e a d y  
a c c e s s i b i l i t y  i n  a l l  c o n d i t i o n s .  Even t h o s e  c h a r a c t e r s  
who a r e  m e r e l y  r o l e  f i l l e r s  i n  t h e  s c e n a r i o  and  t h e r e f o r e  
d e p e n d e n t  on i t ,  h a v e  t h e i r  s t a t u s  d e t e r m i n e d  by t h e  
r e a d e r s '  i n t e r p r e t a t i o n  o f  t h e  t i m e  c h a n g e  i n f o r m a t i o n ,  as 
t h e i r  a c c e s s i b i l i t y  i s  r e d u c e d  e v en  f u r t h e r  when t h e  
r e a d e r s '  i n t e r p r e t  t h e  t i m e  c h a n g e  t o  mean t h a t  t h e  
s c e n a r i o  and i t s  d e p e n d e n t  e n t i t i e s  a r e  no l o n g e r  i n  
f o c u s .  The e a s e  o r  s p e e d  o f  r e f e r e n c e  r e s o l u t i o n  and 
i n f o r m a t i o n  r e t r i e v a l  i n  t h e  e x p e r i m e n t a l  t e x t s  
d e m o n s t r a t e  how t h e  r e a d e r s '  i n t e r p r e t a t i o n  b o t h  o f  t h e  
t i m e  c h a n g e  i n f o r m a t i o n  and t h e  r e l a t i o n s h i p  o f  t h e  
c h a r a c t e r s  i n  t h e  t e x t  and t h e  c u r r e n t l y  i n s t a n t i a t e d  
s c e n a r i o  a r e  r e f l e c t e d  i n  an e f f i c i e n t  t e x t  c o m p r e h e n s i o n  
p r o c e s s .  The r e a d e r  c o n c e n t r a t e s  p r o c e s s i n g  on t h e  n o v e l
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s c e n a r i o  i n d e p e n d e n t  e n t i t i e s .  A t  t h e  s t a r t  o f  t h i s  
t h e s i s  i t  was  p o i n t e d  o u t  t h a t  t e x t  c o m p r e h e n s i o n  m u s t  be 
a v e r y  c o m p l e x  p r o c e s s  o r  s e r i e s  o f  p r o c e s s e s .  To be 
a b l e  t o  " c o m p r e h e n d "  a t e x t  i n  a s h o r t  p e r i o d  o f  t i i u e  as 
r e a d e r s  a r e  a b l e  t o  d o ,  m u s t  i n v o l v e  v e r y  e f f i c i e n t  
processing.
The r e s u l t s  o f  t h e  e x p e r i m e n t s  d e s c r i b e d  i n  t h i s  
t h e s i s  a r e  m o s t  i n t e r e s t i n g  w h e r e  t h e y  r e f l e c t  on t h e s e  
g e n e r a l  i s s u e s  o f  e f f i c i e n t  p r o c e s s i n g .  The e x p e r i m e n t s  
d e s c r i b e d  h e r e  h a v e  i n d i c a t e d  how some a s p e c t s  o f  t h e  
p r o b l e m  a r e  o v e r c o m e  by r e a d e r s ,  i n  t h e i r  d e c i s i o n s  a b o u t  
t h e  s t a t u s  and  r e l e v a n c e  o f  e n t i t i e s  i n  a t e x t  as  r e l a t e d  
t o  t h e  p a r t i c u l a r  p he n o m e n a  o f  a t t e n t i o n  and how 
p r o c e s s i n g  i s  a l l o c a t e d  a c c o r d i n g l y .  A l t h o u g h  much 
f u r t h e r  r e s e a r c h  i s  r e q u i r e d  f o r  a f u l l y  a d e q u a t e  g e n e r a l  
m o d e l  o f  t e x t  c o m p r e h e n s i o n , t h e  r e s e a r c h  d e s c r i b e d  i n  
t h i s  t h e s i s  h a s  s h o w n  some i n t e r e s t i n g  p he n om e n a  w h i c h  seem 
r e l e v a n t  t o  any  s u c h  m o d e l  and w h i c h  w o u l d  seem f r u i t f u l  
a r e a s  f o r  f u r t h e r  r e s e a r c h .
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^  - Sent&vdces With “
ttmpor^l m^ormotiiM
S t i m u l u s  T e x t i  E x p e r i m e n t  C h a p t e r  2
A l a i n  T o c h  p o s s e s s e d  a deep  p r i d e  i n  h i s  n a t i v e  c o u n t r y .  
F r a n c e ’ s i n v i n c i b i l i t y  was  c e n t r a l  t o  T o c h ’ s b e l i e f .
^  T o c h  f e a r e d  t h e  i d e a  o f  a F r e n c h  d e f e a t  i n  1940 .  The 
s h a m e  o f  t h e  d e b a c l e ,  t h e  s h a m e  of t h e  r o u t ,  b e c a m e  f o r  
h i m ,  c o n c e n t r a t e d  i n  a s i n g l e  i m a g e ,  t h a t  o f  C o l o n e l  de 
G a u l l e ,  t h e  head  m i l i t a r y  c o m m a n d e r .  T o c h  r e s e r v e d  h i s  
g r e a t e s t  c o n t e m p t  f o r  "men l i k e  r a d i s h e s ,  who a r e  r e d  on 
t h e  o u t s i d e  and w h i t e  on t h e  i n s i d e " .  He was  r e a d y  t o  
g i v e  h i m s e l f  entirely t o  a c a u s e ,  and  w a s  a g a i n s t  a l l  
" i s m s "  “  s u c h  a s ,  r o y a l i s m ,  S o c i a l i s m ,  M a r x i s m  and a b o v e  
a l l  G a u l l i s r a .  The i n t e n s i t y  o f  h i s  c o m m i t m e n t  w o u l d  
make h i s  r e a c t i o n  t o  w h a t  he considered b e t r a y a l  a l l  t h e  
m o re  p a s s i o n a t e .  M o r e o v e r ,  T o c h  was t a u g h t  by  h i s  
f a t h e r  t h a t  v i o l e n c e  o r  t h e  t h r e a t  o f  v i o l e n c e  was 
e f f e c t i v e .  T h o u s a n d s  of o t h e r  f r e n c h m e n  w e r e  
v i r u l e n t l y  o p p o s e d  t o  de G a u l l e ,  b u t  nbn&of t h e m  c h o s e  
p o l i t i c a l  a s s a s s i n a t i o n  as their f o r m  o f  p r o t e s t .
T o c h ’ s a t t e m p t  t o  a s s a s s i n a t e  de G a u l l e  21 y e a r s  a f t e r  
t h e  1940 h u m i l i a t i o n  r e s u l t e d  i n  a v e r y  near miss.
^  P e r h a p s  . the m o s t  d i s c o n c e r t i n g  a s p e c t  of t h e  F r e n c h  
d e f e a t  i  n 1 9 40  f o r  T o c h  w a s  the m a n ne r  i n  which de 
G a u l l e  a c t e d .  T o c h  d i s a p p r o v e d  o f  C o l o n e l  de G a u l l e  
for r i d i n g  a w o m a n ’ s b i c y l e  a wa y  from t h e  f r o n t .
I n d e e d ,  T o c h  w e p t  w i t h  r a g e  when  he saw F r e n c h  s o l d i e r s  
and  t h e i r  leader de G a u l l e  d e c o r a t e d  f o r  h a v i n g  
r e t r e a t e d  w i t h  t h e i r  w e a p o n s  i n t a c t .  I t  was  t h e n  when
T o c h  w a s  e i g h t e e n  t h a t  de  G a u l l e  f i r s t  c a m e  t o  t h e  
a t t e n t i o n  o f  t h e  y o u n g  T o c h ,  The g e n e r a l  i n  h i s  
c e l e b r a t e d  J une  1 0 t h  a p p e a l  s a i d ,  " F r a n c e  has  l o s t  a 
b a t t l e  b u t  n o t  t h e  w a r " .  T o c h  l i s t e n e d  t o  t h e  s p e e c h  
w i t h  g r e a t  e m o t i o n .  I t  w a s  d e c i d e d  by  T o c h  t h a t  de  
G a u l l e  was  a d e m a g o g u e  who was  c o n s u m e d ^ a m b i t i o n ,  and 
T o c h  d i d  n o t  l i k e  a m an i n  E n g l a n d  t e l l i n g  hi m w h a t  t o  
do .  To say  t h o s e  t h i n g s  f r o m  t h e  s a f e t y  o f  u n o c c u p i e d  
E n g l a n d  seemed  t o  h i m  a f o r m  o f  c o w a r d i c e .  Thus  T o c h ' s
h o s t i l i t y  t o  de G a u l l e  d a t e s  f r o m  t h a t  d a y .  T o c h  was
i n f l u e n c e d  by t h e  Ger man  o c c u p a t i o n  o f  F r a n c e .  T o c h  was 
i m p r e s s e d  by  t h e  Ge r ma n  a r m y .  I t s  men w e r e  a l w a y s  v e r y  
c o r r e c t  and w e l l  d i s c i p l i n e d .  Thus  a t  t h a t  t i m e  T o c h  
was  d r a w n  t o  F a s c i s m ,  m a i n l y  b e c a u s e  he h a t e d  any  k i n d  
o f  l o s e r s .  H i s  m i n d  k n ew  no g r e y  z o n e s  o r  a m b i g u i t i e s .  
H o n o u r ,  c o n s i s t e n c y  and a b o v e  a l l  s t r e n g t h  he 
w o r s h i p p e d ,  A t  t h e  t i m e  t h e  s t r o n g e s t  d i c t a t o r  i n  
E u r o p e  was  t h e  P o r t u g e u s e  g e n e r a l ,  S a l a z a r .  T o c h  
a d m i r e d  S a l a z a r  f o r  h i s  s t r o n g  g o v e r n m e n t .  T o c h  hoped  
t h a t  F r a n c e  w o u l d  a c q u i r e  a p o w e r f u l  g o v e r n m e n t ,  w h i c h  
w o u l d  u p h o l d  F r a n c e ’ s p o s i t i o n  i n  t h e  w o r l d .  Toch  
b e l i e v e d  t h a t  t h e  p r e s e r v a t i o n  o f  F r a n c e ’ s c o l o n i e s  was  
c e n t r a l  t o  any  a t t e m p t  t o  m a i n t a i n  s u c h  a p o s i t i o n .  
M o r e o v e r ,  T o c h  f e l t  t h a t  de  G a u l l e  w a s  a w e a k  man w h o  
w o u l d  a l l o w  F r a n c e ’ s c o l o n i e s  t o  a c h i e v e  i n d e p e n d e n c e .  
T o c h ’ s f e a r s  soon  b ec a me  r e a l i z e d .  By 1961 ,  i t  was  
c l e a r  t h a t  de G a u l l e  i n t e n d e d  t o  p u t  an end t o  t h e  
A l g e r i a n  w a r  w h i c h  he f e l t  was  d e s t r o y i n g  F r a n c e .  A 
coup was staged by four generals in Algeria. Toch’s
d e c i s i o n  t o  s u p p o r t  t h e  g e n e r a l s  was  i m m e d i a t e .  T oc h  
w e n t  i m m e d i a t e l y  t o  h i s  f r i e n d  G e n e r a l  B i j o u  t h e  
c o m m a n d i n g  o f f i c e r  o f  t h e  F r e n c h  A r my  i n  A l g e r i a ,  T o c h  
t o l d  B i j o u  t h a t  he was  r e s s i g n i n g  f r o m  t h e  a r m y .  " I t  
was  t h e n  I  c r o s s e d  t h e  R u b i c o n "  he s a y s .  " I t  was  l i k e
a m e d i e v a l  k n i g h t  b r e a k i n g  h i s  s w o r d " ,  >^The c o up  f a i l e d  
t w o  d a y s  l a t e r  and  t h r e e  o f  t h e  f o u r  w e r e  a r r e s t e d .  To 
T o c h  t  h i s  m e a n t  t h a t  t h e  s t r u g g l e  c o u l d  n o t  be  w on i n  
A l g e r i a ,  He came t o  t h e  c o n c l u s i o n  t h a t  t h e  o n l y  
s o l u t i o n  was t h e  p h y s i c a l  e l i r n i n a t i o n  o f  G e n e r a l  de 
G a u l l e .  T h i s  was  n o t  f o r  T o c h  a r a d i c a l  d e c i s i o n  f o r  he 
was  d r a w n  t o  s i m p l e  v i o l e n t  s o l u t i o n s .  He s i m p l y  f e l t  
t h a t  w h e n  a d a n g e r o u s  man i s  i n h i s  i v a y ,  t h e n  t h a t  man 
m u s t  be k i l l e d  w h o e v e r  he m i g h t  be.  - ^ ' T o c h ' s  c l a n d e s t i n e  
a c t i v i t i e s  w e r e  i n t e r r u p t e d  i n  J une  1961 .  H i s  h i d i n g  
p l a c e  was g i v e n  a wa y  t o  t h e  p o l i c e  by r i v a l s .  As a 
r e s u l t ,  T o c h  was c a u g h t  and s h i p p e d  t o  a P a r i s  p r i s o n .  
T o c h  w a s  h e l p e d  b y  h i s  f r i e n d  P i e r r e  t o  e s c a p e  f r o m  
p r i s o n .  ^ P i e r r e  v i s i t e d  T o c h  on J a n u a r y  3 1 s t ,  1962.
P i e r r e  l e f t  h i s  I . D. c a r d  a t  t h e  g a t e  and h a n d e d  h i s  
v i s i t o r ’ s p e r m i t  t o  t h e  c e l l - b l o c k  g u a r d .  U n d e r  h i s  
c o a t  ( v i s i t o r s  w e r e  s e l d o m  s e a r c h e d )  a m a k e  up  k i t  a n d  a 
p a i r  o f  e l e v a t o r  s h o e s  w e r e  h i d d e n .  P i e r r e  was  a l l o w e d  
t o  be  a l o n e  i n  t h e  c e l l  w i t h  T o c h .  1 / i t h  a f e w  s t r o k e s  
o f  e y e b r o w  p e n c i l ,  a f a l s e  m o u s t a c h e ,  t h e  s h o e s  and 
P i e r r e ’ s h a t  and d a r k  g l a s s e s .  Toch  a p p e a r e d  t o  be a 
c o m p l e t e l y  d i f f e r e n t  man.  P o s i n g  as P i e r r e ,  T o c h  
e s c a p e d  p e a c e f u l l y .  T o c h  was i n  an a p a r t m e n t  n o t  f a r  
f r o m  t h e  p r i s o n ,  p l o t t i n g  de G a u l l e ’ s a s s a s s i n a t i o n  when
he m e t  B a s t i o n  T h l r y  t h r o u g h  t h e  " o r g a n i s a t i o n " .  L i k e  
T o c h ,  T h i r y  was  a l s o  a d i s e n c h a n t e d  o f f i c e r ,  T o c h  was 
i m p r e s s e d  t h a t  T h i r y  p o s s e s s e d  t h e  same d e t e r m i n a t i o n  t o  
p u t  an end t o  de G a u l l e  as  h i m s e l f .  T o c h  f o u n d  T h i r y  
t o  be  a k i n d r e d  s p i r i t  a n o t h e r  k n i g h t  w i l l i n g  t o  r i s k  
h i s  n e c k  f o r  h i s  c o n v i c t i o n s .  T h i r y  was  a b r i l l i a n t  
e n g i n e e r , a P o l y t e c h n 1 que g r a d u a t e  and a man who s e l d o m  
made e r r o r s  i n  j u d g e m e n t .  ' T o c h  was  p l e a s e d  by  T h i r y  
f o r  t h e s e  r e a s o n s .  T h ey  b eg a n  t o  m e e t  r e g u l a r l y  t o  
d i s c u s s  t h e  m e t h o d .  I t  w a s  f e  1 1 by T o c h  t h a t  b o m b s  
s h o u l d  n o t  be u s ed  as  s o m e t h i n g  a l w a y s  w e n t  w r o n g  a t  t h e  
l a s t  m o me n t .  ' He was  a l s o  a g a i n s t  t h e  k a m i k a z e - s t y l e  
a c t i o n  o f  a ] . o ne  a s s a s s i n  as  he " w o u l d  n e v e r  s e n d  a man 
t o  be k i l l e d " .  T h us  i t  was  d e c i d e d  t h a t  an a mbush  
a l o n g  t h e  r o u t e  de G a u l l e  t o o k  b e t w e e n  C o l o m b e y and t h e  
E l y s e e  was b e s t .  The n e x t  p r o b l e m  for T o c h  was  f i n d i n g  
1:1 e n , w e a p o n s ,  c a r s ,  a nd  ijoney t o  a s s i s t  h i  m in h i s  
p l a n n e d  a s s a s s i n a t i o n ,  A d o z e n  v o l u n t e e r s  w e r e  
r e c r u i t e  d a t  t h e  e n d  o f  M a y .  T o c h  w o u l d  l e a d  t  h e s e rn e n 
i n  t h e  a s s a s s i n a t i o n  a t t e m p t .  F i n d i n g  w e a p o n s  was  a 
mo r e  d i f f i c u l t  t a s k  h o w e v e r .  On one o c c a s i o n  T o c h  was 
a b o u t  t o  r e c e i v e  f o u r  a u t o m a t i c  w e a p o n s  f o r  t h e  
o p e r a t i o n  when t h e  s h i p m e n t  was  s t o l e n .  I n  a d d i t i o n  
T o c h  was c o m p e l l e d  t o  s t e a l  c a r s  f o r  t h e  o p e r a t i o n  
b e c a u s e  he c o u l d  n o t  a f f o r d  t o  k e ep  r e n t i n g  t h e m .  I n  
May and J une  t h e r e  w e r e  a d o z e n  a b o r t i v e  a t t e m p t s .
T h ey  e i t h e r  a r r i v e d  t o o  l a t e  o r  t o o k  t h e  w r o n g  r o u t e .
The t a c t i c  w h i c h  was  d e v i s e d  by  T o c h ,  c a l l e d  f o r  t w o  
v a n s  w i t h  a u t o m a t i c  m a c h i n e  g u n s  i n  t h e  b a c k  t o  s t a r t
m o v i n g  i n  t r a f f i c  on t h e  r o u t e  t h e  g e n e r a l  was  e x p e c t e d  
t o  t a k e  a n d  w a i t  f o r  t h e  c o n v o y  t o  c a t c h  up w i t h  t  h e m. 
On c e  t h e y  w e r e  o n e  c a r  a w a y  f r o m  t h e  g e n e r a l ’ s on  t h e  
Av en u e  du H a i n e ,  n e a r  t h e  I n v a l i d e s ,  b u t  T o c h  c h o s e  t o  
i s s u e  an o r d e r  t h a t  p r e c l u d e d  t h e m  f r o m  t a k i n g  
a d v a n t a g e  o f  t h a t  g o l d e n  o p p o r t u n i t y .  Toch commanded  
the men a n d  t h e y  d i d  n o t  f i r e  s i n c e  t o o  m a n y  b y s t a n d a r d s  
w o u l d  h a v e  been  k i l l e d ,  A f e e l i n g  t h a t  i t  w o u l d  n e v e r
w o r k  b eg a n  t o  be f e l t .  The f a i t h  o f  t h e  e a r l y  d a y s  was
s h a k e n .  They  w e n t  t h r o u g h  t h e i r  m o t i o n s  m e c h a n i c a l l y .  
On t h a t  g r a y  d r i z z l i n g  A u g u s t  22nd  t h e  b u i l t  up d e s p a i r  
o f  m o n t h s  o f  a b o r t i v e  a 11 e m p t  s m a y  h a v e  b e e n  a s  v i t a l  a 
f a c t o r  as t h e  w e a t h e r  i n  t h e i r  n e a r  m i s s .
A ^ ^ e ^ d i x  B
Experimental Materials and Design^ Experiment I
C h a p t e r  4
All Sybjepta B l o c k  1 Block 2
Passages 1
0 s a
P a s s a g e s  2 ,  4
L a r  g e t  i  m e c h a n g e S m a l l t i m e c h a n g e
Small t  ime c h a n g e L a r g e t i m e c h a n g e
L a r g e time c h a n g e S m a l l t  i  ill e c h a n g e
S m a l l t  ime c h a n g e L a r g e t  ime c h a n g e
L a r g e t i m e c h a n g e S iTi a l l t i m e c h a n g e
S m a l l time c h a n g e L a r g e t  ime c h a n g e
Small t i m e c h a n g e L a r  g e t i m e c h ange
L a r g e time c h a n g e Sin a 11 t  ime c h a n g e
S m a l l t  i  rn e c h a n g e L a r  g e t i m e c h a n g e
L a r g e t  ime c h a n g e Small t i m e c h a n g e
S m a l l t i m e c h a n g e L a r g e t i m e c h a n g e
L a r g e t  ime c h a n g e Small t  ime change
A n a l y s e s  o f  E x p e r i m e n t a l  J e s u i t s
A n a l y s e s  o f  v a r i a n c e  on mean r e a d i n g  r a t e s ,  c o m p a r i n g  
s e n t e n c e s  w i t h  s m a l l  and l a r g e  t i m e  c h a n g e s  and t h e  
i n t e r v e n i n g  s e n t e n c e s  w i t h  no t i m e  c h a n g e  i n f o r m a t i o n ,  t h e  
m a i n  e f f e c t s  a r e  t h e r e f o r e  t i m e  c h a n g e ,  ( s m a l l ,  large and 
a b s e n t )
A n a 1 y s e s by m a t e r i a l s
S o u r c e
Sum o f  
S q u a r  e s
D e g r e e  o f  
F r  eeclom
M e a n F 
S q u a r e  R a t i o  P r o b a b i l i t y
T 0 1 a 1 2011.78 44
Coses 981.37 14
A ( T i m e ) 601.89 2 3 0 0 . 9 0  1 9 . 6 5  .001
EA 4 2 8 . 6 1 28 1 5 . 3 0
A n a l y s i s by s u b j e c t s
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e e d o  in
Mean F 
S q u a r e  R a t i o  P r o b a b i l i t y
T o t a l 22757.27 77
Subjects 19854.06 25
A ( T i m e ) 652.20 2 3 2 6 . 1 0  7 . 2 4  0 . 0 0 2
EA 2251.00 50 45.02
Experimental materials and design Experiment 11^
Cpppter 4
A l l  s u b j e c t s  B l o c k  I B l o c k  2
P a s s a g e s  1,  2 ,  4 ,
o , 9 j  11,  14 S m a l l  t i m e  c h a n g e  L a r g e  t i m e  c h a n g e
P a s s a g e s , 3 ,  5 ,  6 ,
7 ,  10 ,  12 .  13 L a r g e  t i m e  c h a n g e  S m a l l  t i m e  c h a n g e
E x p e r i m e n t p l  j j p t e r i p l s  E x p e p i m e p t  I I
1 .  The p i l o t  b a n k e d  t h e  p l a n e  o u t  o f  t h e  c l o u d s .
He c h e c k e d  h i s  i n s t r u m e n t s  t o  see t h a t  a l l  was w e l l .
h a l f  an h o u r }
The  f l i g h t  had b e g u n  a g o .
thirty hours}
A t  t a k e - o f f  he had b een  w o r r i e d  a b o u t  t h e  w e a t h e r .
Questions *•'
Was t h e  p i l o t  l a n d i n g  t h e  plane?
2 ,  Ma r y  was t y p i n g  some l e t t e r s  f o r  h e r  b o s s .
She was f e e l i n g  v e r y  bored and d e p r e s s e d ,
15 m o n t h s }
She nad come t o  w o r k  h e r e  ago.
15 y e a r s  }
A t  t h a t  t i m e  she  had  e n j o y e d  t h e  w o r k .
Q u e s t i o n s  
Was Mary t y p i n g  l e t t e r s ’?
3 .  The D o c t o r  e x a m i n e d  t h e  p a t i e n t  q u i c k l y .
Me had many p a t i e n t s  s t i l l  t o  s e e .
T h r e e  }
Me had come t o  t h i s  p r a c t i c e  y e a r s  e a r l i e r
T h i r t y }
He had j u s t  q u a l i f i e d  a t  t h a t  t i m e .
Q u e s t i o n s  x- 
Was t h e  n u r s e  e x a m i n i n g  t h e  p a t i e n t ?
4 .  The f i l m s t a r  s t e p p e d  down on t o  t h e  r u n w a y .
She waved  t o  t h e  f a n s  w a i t i n g  t o  see  h e r .
t w e n t y }
She had f i r s t  v i s i t e d  B r i t a i n  y e a r s  b e f o r e .
t w o  }
Then she  had been  a s t r u g g l i n g  unk n o wn  a c t r e s s .
Questions “ ‘ *
Was t h e  f i l m s t a r  l e a v i n g  a p l a n ?
5 .  P a u l  was r e p a i n t i n g  h i s  b o a t .
I t  made t h e  b o a t  l o o k  a l m o s t  new.
weeks}
He had b o u g h t  i t  n i n e  a g o .
y e a r s }
Then  i t  had  l o o k e d  v e r y  s h a b b y .
Q u e s t i o n s
Was P a u l  v a r n i s h i n g  h i s  b o a t  ?
ô .  The t e a c h e r  w r o t e  a sum on t h e  b o a r d .
She l o o k e d  r o u n d  a t  t h e  c l a s s  as t h e y  c o p i e d  i t
weeks}
She had  s t a r t e d  t e a c h i n g  e i g h t e e n  b e f o r e
y e a r s }
She had been  v e r y  n e r v o u s  i n  t h e  b e g i n n i n g .
'' Q u e s t i o n s  
D i d  t h e  t e a c h e r  d r a w  on t h e  b o a r d ?
7 .  The p a i n t e r  p u t  t h e  l a s t  s t r o k e s  on t h e  c a n v a s .
He was p l e a s e d  w i t h  t h e  f i n i s h e d  p a i n t i n g .
Two }
y e a r s  l a t e r  he s o l d  t h e  p i c t u r e .
Forty}
I t  f e t c h e d  o v e r  t e n  t h o u s a n d  p o u n d s .
- Q u e s t i o n s  - - 
Was t h e  p a i n t e r  f i n i s h i n g  a p a i n t i n g ?
8 .  J u n e  was g o i n g  w a t e r - s k i i n g  w i t h  f r i e n d s .
As she  waded i n t o  t h e  w a t e r  she was s c a r e d .
t e n  m o n t h s }
I t  was s i n c e  h e r  l a s t  a t t e m p t ,
t e n  y e a r s  }
On t h a t  o c c a s i o n  she  had  been  t e r r i f i e d .
'X Q u e s t i o n s  - 
Was J u ne go i  n g m a t  e r - s k i  i  n g ?
9 .  The a s t r o n o i i i e r  l o o k e d  t h r o u g h  t h e  t e l e s c o p e ,  
he c o u l d  see  t h e  s t a r  f a i n t l y  i n  t h e  s k y .
y e a r s }
he had f i r s t  s p o t t e d  i t  t h i r t e e n  a g o .
weeks}
I t  had seemed t o  g l o w  b r i g h t l y  t h a t  n i g h t .
Q u e s t i o n s  -
D i d  t h e  a s t r o n o m e r  use  a m i c r o s c o p e ?
' t o .  The b o x e r  f e l l  h e a v i l y  t o  t h e  g r o u n d .
He was r a p i d l y  l o s i n g  t h e  c o n t e s t .
Three }
y e a r s  b e f o r e  he had  been a c h a m p i o n .
E l e v e n }
A t  t h a t  t i m e  i n  h i s  c a r e e r  he was u n b e a t a b l e .
Q u e s t i o n s
D i d  t h e  b o x e r  j u m p  up?
11.  John  s t a r t e d  t h e  c a r  and d r o v e  down t h e  s t r e e t .  
The r o a d s  w e r e  b u s y  so he had  t o  d r i v e  s l o w l y .  
T w e n t y  m i n u t e s }
l a t e r  he r e a c h e d  h i s  d e s t i n a t i o n
T w e l v e  h o u r s  }
He p a r k e d  t h e  c a r  and w a l k e d  up t o  t h e  h o u s e .
x-x- Q u e s t i o n s
D i d  John  s t a r t  t h e  c a r ?
12.  The d a n c e r  was p r a c t i c i n g  a t  t h e  b a r .
She knew she  had  t o  p r a c t i s e  t o  i m p r o v e .
m o n t h s }
She became a s t a r t  f o u r t e e n  l a t e r .
y e a r s  }
Even t h e n  she  s t i l l  p r a c t i c e d  d a i l y .
Q u e s t i o n s  
Was t h e  d a n c e r  p e r f o r m i n g ?
1 3 . The f r e n c h m a n  h e l d  t h e  w i n e  up t o  t h e  l i g h t .
N e x t  he s l o w l y  t o o k  a s m a l l  s i p  o f  i t
m o n t h s }
He had  b o u g h t  t w e l v e  c a s e s  s i x t e e n  b e f o r e
y e a r s  }
The w i n e  had had a s h a r p  f l a v o u r  t h e n .
Q u e s t i o n s  
D i d  t h e  man h o l d  h i s  g l a s s  up?
14.  The g a r d e n e r  was t r i m m i n g  t h e  p r i v e t  h e d g e .
He c u t  t h e  h ed g e  i n t o  f a n t a s t i c  s h a p e s .
four }
He had p l a n t e d  t h e  b u s h e s  y e a r s  e a r l i e r .
t w e n t y }
Th ey  had seemed l i k e l y  t o  d i e  a t  f i r s t .
Q u e s t i o n s
Was t h e  g a r d e n e r  t r i m m i n g  t h e  h e d g e ?
Analysis of Experimental Results
A n a l y s e s  o f  V a r i a n c e  on mean r e a d i n g  r a t e s .  C o m p a r i n g  
s e n t e n c e s  2 and 3 w i t h  o r d e r  ( b l o c k s  1 and 2)  and t i m e  
c h a n g e  c o n d i t i o n  ( p r o c e e d i n g  s e n t e n c e  s m a l l  and l a r g e ) 
a s m a i  n e f f e c t s .
By s u b j e c t s  c o l l a p s i n g  a c r o s s  m a t e r i a l s :
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
Mean
S q u a r e
F
R a t i o P r o b a b i l i t y
T o t a l 2 3 2 9 5 . 0 5 83
A ( O r d e r ) 1 4 3 6 . 5 8 1 1 43 6 . 5 0 1.83 0 . 1 8
EA 2 0 3 9 0 . 6 9 26 7 0 4 . 5 6
B ( T i m e ) 1 3 4 . 2 7 2 6 7 . 1 3 2 . 6 5 0 . 0 7
AD 9 . 5 3 2 4 . 7 6 0 . 1 8 h 0 1 S i  g .
EAB 1 3 1 5 . 9 6 52 2 5 . 3 0
By M a t e r i a l s c o l l a p s i n g  a c r o s s s u b j e c t s  :
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
Mean
S q u a r e
F
R a t i o P r o b a b i l i t y
T o t a l 2 9 1 0 . 7 4 41
Cases 1 3 0 0 . 2 3 13
A ( T i m e ) 1 . 8 0 2 0 . 9 0 2 0 . 0 1 d o t  s i g .
EA 1 6 0 0 . 7 0 26 6 1 . 8 7 3
A n a l y s e s  o f  v a r i a n c e  on mean r e a d i n g  r a t e s ,  c o m p a r i n g  s e n t e n c e  
4 v j i t h  o r d e r  and  t i m e  c h a n g e  c o n d i t i o n s  i n  p r e c e d i n g  s e n t e n c e  
as main effects.
By S u b j e c t s  c o l l a p s i n g a c r o s s  m a t e r i a l s :
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
M e a n 
S q u a r e
F
R a t i o P r o b a b i l i t y
T o t a l 8 1 3 7 . 6 0 55
A ( O r d e r ) 1 3 9 . 2 3 1 1 3 9 . 2 3 0 . 4 8 11. S .
EA 7 3 9 8 . 7 5 26 2 8 4 . 5 6
B ( T i m e ) 141 .76 1 141 .76 8.60 0.006
AB 2 9 . 5 8 1 2 9 . 5 8 1 .79 0 . 1 8 9
EAB 4 2 8 . 2 8 26 16 .47
By m a t e r i a l s  G o l l a p s i n g a c r o s s  s u b j e c t s :
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
M e a n 
S q u a r e
F
R a t i o P r o b a b i l i t y
T o t a l 2 1 3 6 . 4 7 27
Cases 1 3 9 8 . 5 3 13
A ( T i m e ) 7 6 . 3 9 1 7 6 . 3 9 1 .50 0.24
EA 661.54 13 5 0 . 8 8
A n a l y s e s of v a r i a n c e  on mean que s t i o n  ans w e r i n g t  i  m e s w i  t  h
s u b j e c t  g r o u p  and t i m e  c h a n g e  i n  p r e c e d i n g  p a s s a g e  as m a i n  
effects.
By subject s collapsing across rn aterials:
Source
Sum of 
Squares
Degree
Freedom
of Mean 
Square
F
Ratio Probability
Total 20138799.7 55
A (Group) 244993.1 4 1 244992.14 0.48 d. S .
EA 13044277.57 26 501702.98
B (Time) 1524600.50 1 1524600.00 7.52 0.001
AB 55314.28 1 55314.28 0.27 ÎÎ. s .
EAB 5269614.71 26 202677.48
By Materials collapsin g across subjects:
Source
Sum of 
Squares
Degree
Freedom
of Mean 
Square
F
Ratio Probability
Total 10103.00 27
Cases 8343.23 13
A (Time) 427.05 1 427.05 4.16 0.05
EA 1332.72 13 102.51
Appendix Cl 
H p t e r i a l s j .  D e ^ i & n  and r e s u l t s  o f  
c o n t i n u a t i o n  e x p e r i m e n t s  
G r o u p  1 S u b j e c t s  J l o c k  1 B l o c k  2
Passages
1, 2, 3, 4, 9, 10, 12
13,  18 ,  19
P a s s a g e s
5, 6, 7, 8, 11, 14,
15,  16 ,  17 ,  20
G r o up  3 S u b j e c t s
W i t h i n  r a n g e  
T i m e  c h a n g e
Beyond  r a n g e  
T i me  c h a n g e
Beyond  r a n g e  
T i me  c h a n g e
W i t h i n  r a n g e  
T i me  c h a n g e
P a s s a g e s
1, 2, 3, 4, 9, 10
12,  13,  18 ,  19
Beyond  Rang;  
T i me  c h a n g e
Within Range 
T i me  c h a n g e
P a s s a g e s
5, 6, 7, 8, 11, 14
15,  16 ,  17,  20
Within range 
T i me  c ha n g e
B ey one  r a n g e  
T i me  c h a n g e
E x p e r i m e n t a l  J p t e r i a l s j .  E x p e r i m e n t  I p  C h a p t e r  6
1.  I n  t h e  R e s t a u r a n t ,
The B ro w n s  w e r e  e a t i n g  a m e a l  i n  a r e s t u a r a n t .  
The waiter felt tired.
The r e s t a u r a n t  was w e l l  known f o r  i t s  f o o d .  
F o r t y  m i n u t e s }
Five hours }
later the restaurant was empty.
2. Going shopping
M r s .  Lamb was s h o p p i n g  i n  t h e  t o w n  c e n t r e ,
kThe s h op  a s s i s t a n t  h o v e r e d  i n  t h e  b a q g r o u n d .  
T h e r e  w e r e  t w o  b a g s  f u l l  t o  t h e  b r i m .
H a l f  an h o u r }
l a t e r  i r r i t a t i o n  c r e p t  i n .
S i x  h o u r s  }
3. The Bus Journey
M i s s  G r e y  was t  r  a v e i l  i -Tng by  bus  f r o m  t h e  t e r m i n a l  
The c o n d u c t o r  s t o o d  b e s i d e  t h e  d r i v e r .
The bus  r a t t l e d  and  j o l t e d  as i t  w e n t .
Ten m i n u t e s }
l a t e r  j o i n t s  s t i l l  a c h e d .
Ten h o u r s  }
4 .  The W e d d i n g
Anne s m i l e d  s h y l y  as t h e  w e d d i n g  p r o g r e s s e d .
The g r oo m  l o o k e d  v e r y  s e r i o u s .
The g u e s t s  w e r e  a l l  b e a m i n g  a t  t h e  c o u p l e .
T e n m i n u t e s }
l a t e r  n e r v o u s n e s s  had  e v a p o r a t e d .
Ten h o u r s  }
5 .  The T r i a l
Jan g a v e  h e r  e v i d e n c e  a t  t h e  t r i a l  
The j u d g e  a p p e a r e d  v e r y  f o r m a l .
The c o u r t r o o m  was h o t  and s t u f f y .
T h r e e  m o n t h s }
later unease was widespread.
Three hour 5 }
6 .  The B i r t h d a y  P a r t y
Susy  was e n j o y i n g  h e r  b i r t h d a y  p a r t y .
The c o n j u r e r  was f u l l  o f  f u n .
Ilo e x p e n s e  was s p a r e d  t o  make t h e  p a r t y  a s u c c e s s .  
T w e l v e  h o u r s }
l a t e r  e n e r g i e s  f l a g g e d .
One h o u r  }
7 .  A t  t h e  C i n e m a ,
J e n n y  and Tom w e r e  f i n d i n g  t h e  f i l m  r a t h e r  b o r i n g .  
The p r o j e c t i o n i s t  was v e r y  c l u m s y .
I t  was s u p p o s e d  t o  be a s i l e n t  c l a s i c .
Seven hours}
l a t e r  t h e  f i l m  was f o r g o t t e n .
Ten m i n u t e s }
8.  Car  R e p a i r s
K a t y  u s ed  s e v e r a l  s p a n n e r s  as  she w o r k e d  on t h e  c a r ,  
The m e c h a n i c  s u r v e y e d  t h e  s c e n e .
T o o l s  and o i l y  r a g s  l a y  a l l  a r o u n d .
Nine hours }
l a t e r  f r u s t r a t i o n  s e t  i t .
F i f t y  m i n u t e s }
9 .  The O p e r a t i o n .
Mr .  S m i t h  was h a v i n g  h i s  a p p e n d i x  r e m o v e d .
The n u r s e  l o o k e d  a r o u n d  t h e  o p e r a t i n g  t h e a t r e .
The o p e r a t i o n  was f a i r l y  s t r a i g h t  f o r w a r d .
Seven hours}
later the operation was a vivid memory
Seven days }
10.  A t  t h e  H a i r d r e s s e r s .
Don was h a v i n g  h i s  h a i r  c u t  f a i r l y  s h o r t .
The r e c e p t i o n i s t  was  v e r y  t a l k a t i v e .
The s t y l e  was v e r y  n e a t  and t i d y ,
T w e n t y m i n u t e s }
l a t e r  many commen ts  w e r e  p a s s e d .
Seven hours }
11.  A t  t h e  H o t e l ,
H r .  and M r s .  Fox e n t e r e d  t h e  h o t e l  f o y e r .
The m a n a g e r  came forward t o  a s s i s t .
Dinner was in progress.
T h r e e  m o n t h s }
l a t e r  t h e  h o t e l  was v e r y  b u s y .
T h r e e  h o u r s  }
12.  M a k i n g  a F i l m .
G l e n d a  J a c k s o n  a r r i v e d  on t h e  s e t .
The s t u n t m a n  d i s c u s s e d  t h e  f i r s t  s c e n e .
The c o s t u m e s  o f  t h e  e x t r a s  made a c o l o u r f u l  d i s p l a y  
One m o n t h  }
l a t e r  many a w a r d s  had  been  won .
T h r e e  y e a r s }
1 3 . The Road A c c i d e n t ,
L i z  k n e l t  b e s i d e  h e r  i n  injured c o m p a n i o n .
An a m b u l a n c e m a n  a p p l i e d  a tourniquet.
A p r e s s  o f  o n l o o k e r s  h u d d l e d  a r o u n d .
Fifteen minutes}
l a t e r  n e r v e s  had s e t t l e d .
Six hours }
14.  The F o o t b a l l  M a t c h
Jo hn  waved h i s  s c a r f  i n  t h e  a i r .
The l i n e s m e n  w e r e  p u l l i n g  t h e i r  s o c k s  up .
T h r e e  g o a l s  had  now been  s c o r e d .
T h r e e  h o u r s  }
l a t e r  t h e r e  was h e a v y  r a i n .
T h i r t y  m i n u t e s }
15.  A t  S c h o o l .
Bobby  was a l m o s t  l a t e  f o r  s c h o o l .
A t e a c h e r  was c r o s s i n g  t h e  p l a y g r o u n d .
It had started to rain.
E i g h t  h o u r s  }
l a t e r  t h e  c l a s s r o o m  was q u i e t
T w e n t y  f i v e  m i n u t e s }
16.  I n  t h e  A i r p o r t .
The J o n e s  f a m i l y  had  l o s t  t h e i r  l u g g a g e .
An a i r  h o s t e s s  b e g a n  a s e a r c h .
The a i r p o r t  was c r o w d e d  b e c a u s e  o f  w e a t h e r  d e l a y s .  
Two d a y s  }
later annoyance was setting in.
T w e n t y  m i n u t e s }
17.  On t h e  N e w s p a p e r .
Pam t o o k  h e r  s t o r y  t o  t h e  l o c a l  n e w s p a p e r .
A s p o r t s w r i t e r  r e c o r d e d  t h e  d e t a i l s .
The o f f i c e  was f u l l  o f  b u s t l i n g  a c t i v i t y .  
T h r e e  d a y s }
later the latcyt edition was out
Two hours }
13.  A t  t h e  Bank
I leg w e n t  t o  t h e  b a n k  t o  c a s h  a c h e q u e .
A t e l l e r  was b u s i l y  c o u n t i n g  money .
T h e r e  w e r e  l o t s  o f  o t h e r  c u s t o m e r s .
F i v e  m i n u t e s }
l a t e r  t h e  b a n k  was e m p t y .
F i v e  h o u r s  }
1 9 . D e b a t e  i n  P a r l i a m e n t .
J i m  C a l l a g h a n  l e f t  t h e  c h a m b e r .
The w h i p s  m u t t e r e d  among t h e m s e l v e s .
E v e n t u a l l y  t h e  d e b a t e  c o n t i n u e d .
F o r t y  m i n u t e s }
l a t e r  t h e  i s s u e  was r e s o l v e d .
F o u r  d a ys  }
2 0 .  The T e n n i s  M a t c h .
Sue was p l a y i n g  w e l l  i n  h e r  f i r s t  m a t c h  a t  W i m b e l d o n  
The b a l l b o y s  w e r e  v e r y  h o t .
The m a t c h  was b e i n g  c l o s e l y  c o n t e s t e d .
Eight hours}
l a t e r  a w i n d  b l e w  u p .
One h o u r  }
Analysis of experimental results
A n a l y s e s  o f  v a r i a n c e  were p e r f o r m e d  f i r s t  t r e a t i n g  
s u b j e c t s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  a c r o s s  m a t e r i a l s ,  
s e c o n d  t r e a t i n g  m a t e r i a l s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  
a c r o s s  s u b j e c t s  on t h e  t o t a l  n u m b e r  o f  c o n t i n u a t i o n s  i n  
e a c h  o f  t h e  f i x e d  f a c t o r  l e v e l s ;  t i m e  c h a n g e  ( w i t h i n  v s .  
b e y o n d  r a n g e )  and c h a r a c t e r  f e a t u r e d  i n  t h e  c o n t i n u a t i o n  
( s c e n a r i o  I n d e p e d e n t  v s .  s c e n a r i o  d e p e n d e n t )
A n a l y s i s  by  s u b j e c t s
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  Mean F
F r e e d o m  S q u a r e  R a t i o  P r o b a b i l i t y
T o t a  1 
S u b j e c t s  
A (Time)
EA
B (Char-
r a c t e r ) 
EB 
A13 
EAB
1 8 2 9 . 9 5
343.95
4 . 1 9
5 4 . 5 4
931.26
1 4 4 . 7 3
1 5 . 0 6
42.93
343
42
1
42
1
42
1
42
4 . 1 9  
1 . 30
931.26 
3 . 4 4  
15.06 
1 . 0 2
2 7 0 . 2
14.74
0 . 0 7
0 . 0000 1
0 . 0 0 0 6
A n a l y s i s  by m a t e r i a l s :
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
M e a n 
S q u a r e
F
R a t i o Probability
T o t a l  
Cases  
A (Time)
EA
3 ( C h a r ­
a c t e r  )
EB
AD
EAD
4215.44
795.31
0 . 1 5
6 0 . 7 1
1 5 8 1 . 3 0  
10 2 9 . 0 6  
49,50 
96.86
159
19
1
19
0.15 0.04
1 1 5 8 1 . 3 0  29.19
19 54.16
1 4 9 . 5 0  9.71
19
U.S.
0 .0001
0.005
G r o u £  A
3 u Q ;i e c t  s
P a s s a g e s  
1 , 2 , 6 ,
11
P a s s a g e s
4 ,  5 ,  9 ,
P a s s a g e s  : 
7 , 1 0 , 18 
1 9 ,  20
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B1OÇ k 1
U i t h i n  r a n g e  t i m e  c h a n g e  
ho a d j e c t i v e  m o d i f y i n g  
S c e n a r i o  d e p e n d e n t  c h a r ­
a c t e r
B ey o n d  r a n g e  t i m e  c h a n g e  
1Î 0  a d j e c t i v e  m o d i f y i n g  
Scenario dependent char­
acter
U i t h i n  r a n g e  t i m e  c h a n g e  
A d j e c t i v e  m e d i f y i n g  
S c e n a r i o  d e p e n d e n t  char­
acter
P a s s a g e s :  B ey ond  r a n g e  t i m e  c h a n g e
3 ,  8 ,  14 ,  A d j e c t i v e  m o d i f y i n g  
1 5 ,  17 S c e n a r i o  d e p e n d e n t  c h a r ­
a c t e r
Ho t  i n c l u d e d  i n  a n a l y s i s ,  
f i r p u ^  p  
S u b j e c t s
Eapok 2%
Beyond  r a n g e  t i m e  c h a n g e  
ho adjective modifying 
S c e n a r i o  d e p e n d e n t  c h a r ­
a c t e r
Beyond range time change 
A d j e c t i v e  m o d i f y i n g  
S c e n a r i o  d e p e n d e n t  c h a r ­
a c t e r
W i t h i n  r a n g e  t i m e  c h a n g e  
ho a d j e c t i v e  m o d i f y i n g  
S c e n a r i o  d e p e n d e n t  c h a r ­
a c t e r
U i t h i n  r a n g e  t i m e  c h a n g e  
A d j e c t i f i n g  m o d i f y i n g  
Scenario dependent char­
acter
P as s a  g e s U i t h i n  r a n g e  t  i  m e c h a n g e  B ey o n d  r a n g e  1 1m e c h a n g e
1, 2 ,  6,  A d j e c t i v e  m o d i f y i n g  s e e n -  A d j e c t i v e  m e d i f y i n g  s c e n a r i o
11 ,  16 a r i o  d e p e n d e n t  c h a r a c t e r  d e p e n d e n t  c h a r a c t e r
P a s s a g e s  :
4, 5, 9,
1 2 , 1
P a s s a g e s :  
7 , 10 , 18 , 
1 9 , 20
U i t h i n  r a n g e  t i m e  c h a n g e  
No a d j e c t i v e  m o d i f y i n g  
s c e n a r i o
dependent character
B e y o n d  r a n g e  t i m e  c h a n g e  
A d j e c t i v e  m o d i f y i n g  
scenario
d e p e n d e n t  c h a r a c t e r
P a s s a g e s :  B ey ond  r a n g e  t i m e  c h a n g e
3,  8 ,  14 ,  No a d j e c t i v e  m o d i f y i n g
15 j 17 ,  S c e n a r i o  d e p e n d e n t  c h a r -
a c t e  r
U i t h i n  r a n g e  t i m e  c h a n g e  
A d j e c t i v e  m o d i f y i n g  s c e n a r i  
S c e n a r i o  d e p e n d e n t  c h a r -  
a c t  e r
B ey on d  r a n g e  t i m e  c h a n g e  
No a d j e c t i v e  m o d i f y i n g  
S c e n a r i o  d e p e n d e n t  c ii a r  -  
a c t e r
U i t h i n  r a n g e  t i m e  c h a n g e  
Wo a d j e c t i v e  m o d i f y i n g  
s c e n a r i o  d e p e n d e n t  c h a r ­
a c t e r
Ex£or:i£iental Materials
Experimental 2^ . Chapter 6
I n  t h e  R e s t a u r a n t .
The B r o w n s  w e r e  e a t i n g  a m e a l  i n  a r e s t a u r a n t .
The ( c l u m s y )  w a i t e r  was h o v e r i n g  a r o u n d  t h e  t a b l e .
T h i s  r e s t a u r a n t  was w e l l  known  f o r  i t s  f o o d .
F o r t y  r n i n u t e s }
l a t e r  t h e  r e s t a u r a n t  was e m p t y .
F i v e  h o u r s  }
The B i r t h d a y  P a r t y .
The c h i l d r e n  w e r e  a l l  e n j o y i n g  t h e  b i r t h d a y  p a r t y .
T h e r e  was a ( w e l l - k n o w n )  e n t e r t a i n e r  t o  amuse t h e m .
No e x p e n s e  was s p a r e d  t o  make t h e  p a r t y  a s u c c e s s .
One h o u r }
l a t e r  e n e r g i e s  f l a g g e d .
Ten h o u r s }
On t h e  Beac h
J oan  was s u n b a t h i n g  on t h e  b e a c h .
A ( s k i n n y )  l i f e  g u a r d  was s t a t i o n e d  on t h e  p i e r .
The sun was s h i n i n g  b r i g h t l y .
E i g h t  h o u r s }
l a t e r  an o l d  f r i e n d  came b y .
Ten m i n u t e s }
G o i n g  S h o p p i n g
Mr .  Lamb was s h o p p i n g  i n  t h e  t o w n  c e n t r e .
The ( s u r l y )  s h op  a s s i s t a n t  h e l p e d  t o  p a c k  t h e  g r o c e r i e s  
T h e r e  w e r e  t w o  b ag s  f i l l e d  t o  t h e  b r i m .
S i x  h o u r s  }
l a t e r  i r r i t a t i o n  c r e p t  i n .
H a l f  an h o u r }
On H o l i d a y
The o l d  c o u p l e  were e n j o y i n g  t h e i r  h o l i d a y .
The l a n d l a d y  was v e r y  k i n d  and  h e l p f u l .
A k i n d l y  l a n d l a d y  had been r e c o m m e n d e d .
Even t h e  w e a t h e r  had  b een  m i l d .
T h r e e  m o n t h s }
l a t e r  s p i r i t s  w e r e  s t i l l  h i g h .
Three days }
A t  t h e  C i nema
J e n n y  f o u n d  t h e  f i l m  r a t h e r  b o r i n g .
The ( c l u m s y )  p r o j e c t i o n i s t  had  t o  k e e p  c h a n g i n g  r e e l s  
I t  was s u p p o s e d  t o  be a s i l e n t  c l a s s i c .
Ten  m i n u t e s }
l a t e r  t h e  f i l m  was f o r g o t t e n .
Se v en  h o u r s }
The Bus J o u r n e y
M r s .  G r e y  was t r a v e l l i n g  by  b u s .
A ( t e e n a g e )  c o n d u c t o r  c o l l e c t e d  t h e  fares.
The bus  j o l t e d  and r a t t l e d  as i t  w e n t .
t e n  m i n u t e s }
A f t e r  j o i n t s  s t i l l  a c h e d ,
t e n  h o u r  s }
The C o u n t r y  W a l k
J e a n  a d m i r e d  t h e  c o u n t r y s i d e  as she w a l k e d .
An ( a n c i e n t )  t r a m p  was r e s t i n g  by t h e  r o a d s i d e .
The f i e l d s  w e r e  b a t h e d  i n  s u n s h i n e .
Two w e e k s }
later the sun was still shining.
Two hours}
Car  r e p a i r s
Joe u sed  s e v e r a l  s p a n n e r s  as he w o r k e d  on t h e  c a r  
M o t h e r  came o u t  t o  o f f e r  a d v i c e .
T o o l s  and o i l y  r a g s  l a y  a l l  a r o u n d .
N i ne h o u r s }
l a t e r  f r u s t r a t i o n  s e t  i n .
One h o u r  }
The W e d d i n g
The b r i d e  s m i l e d  s h y l y  as  t h e  w e d d i n g  p r o c e e d e d .
A ( y o u n g )  m i n i s t e r  was r e a d i n g  f r o m  t h e  b i b l e .
The g u e s t s  a l l  beamed a t  t h e  c o u p l e .
Ten m i n u t e s }
l a t e r  n e r v o u s n e s s  had e v a p o r a t e d .
Ten h o u r s  }
S p r i n g  C l e a n i n g
Mar y  w o r e  an apron w h i l e  she s p r i n g  c l e a n e d .
A ( c h e e k y )  w i n d o w  c l e a n e r  was w a s h i n g  t h e  w i n d o w s .
The w h o l e  h o u s e  w o u l d  s oon  be s p a r k l i n g .
One h o u r }
l a t e r  e v e r y t h i n g  was i n  o r d e r .
0 n e vj e e k }
The O p e r a t i o n
Hr  S m i t h  was h a v i n g  h i s  a p p e n d i x  r e m o v e d .
The ( a n  a n x i o u s )  n u r s e  h e l p e d  i n  t h e  o p e r a t i n g  t h e a t r e  
The o p e r a t i o n  was f a i r l y  s t r a i g h t  f o r w a r d .
Seven  h o u r s }
later the operation was a vivid memory.
Seven  d a y s  }
ï h e Trial
Jan g a v e  h e r  e v i d e n c e  a t  t h e  t r i a l .
The (a c y n i c a l )  j u d g e  a d v i s e d  t h e  j u r y  as t h e  t r i a l  p r o c e e d e d ,  
The c o u r t r o o m  was h o t  and s t u f f y .
T h r e e  m o n t h s }
l a t e r  u n e a s e  was w i d e s p r e a d .
T h r e e  h o u r s  }
A t  t h e  H a i r d r e s s e r s
Don was h a v i n g  h i s  h a i r  c u t  f a i r l y  s h o r t .
A ( c a u t i o u s )  g i r l  was t a k i n g  g r e a t  c a r e  w i t h  t h e  s c i s s o r s .
The s t y l e  was v e r y  n e a t  and t i d y .
Seven  h o u r s  }
l a t e r  many commen ts  w e r e  p a s s e d .
T w e n t y  m i n u t e s }
The E x a m i n a t i o n
L i z  was n e r v o u s  a t  t h e  s t a r t  o f  t h e  exam,
A ( n e w )  i n v i g i l a t o r  w a l k e d  a r o u n d  t h e  h a l l .
The exam was i n  a d v a n c e d  m a t h e m a t i c s .
One w e e k }
l a t e r  t e n s i o n  e a s e d .
One h o u r }
The Race
F r e d  was i n  l i n e  a t  t h e  s t a r t  o f  t h e  r a c e .
A ( n o i s y )  c r o w d  w a t c h e d  w i t h  g r e a t  i n t e r e s t .
The games f e a t u r e d  many w o r l d  c l a s s  r u n n e r s .
Two m i n u t e s }
later there were celebrations.
Two days }
At the Concert
M i s s  B e l l  was e n j o y i n g  t h e  m u s i c ,
A ( t e m p e r a m e n t a l )  o r c h e s t r a  p l a y e d  w e l l  t h r o u g h o u t  t h e  
c o n c e r t .
The p r o g r a m m e  i n c l u d e d  laany f a m o u s  p i e c e s .
Two h o u r s }
l a t e r  t h e  m e d o l i e s  r e m a i n e d .
Two d a y s  }
C h a n g i n g  t h e  Baby
D a v i d  was c h a n g i n g  h i s  b a b y ’ s n a p p y .
A ( n e w )  b a b y s i t t e r  was  due  any  m i n u t e .
The b a b y  was c r y i n g  n o i s i l y .
One d a y  }
l a t e r  e v e r y t h i n g  was c a l m  a g a i n .
0 ne h o u r }
The T e n n i s  M a t a c h
Sue was p l a y i n g  w e l l  i n  h e r  f i r s t  m a t c h  a t  U i m b e l d o n .  
The ( d o s y )  u m p i r e  c a l l e d  t h e  f i r s t  s e r v e  o u t .
The m a t c h  was b e i n g  c l o s e l y  c o n t e s t e d .
Two h o u r s  }
l a t e r  a w i n d  b l e w  up .
Seven  h o u r s }
G o i n g  Sw i mmi ng
S a l l y  was s w i m m i n g  i n  t h e  warm b l u e  s e a .
The (a  l o c a l )  f i s h e r m a n  s a t  on t h e  s h o r e  m e n d i n g  n e t s  
The wav es  l a p p p e d  g e n t l y  on t h e  s a n d .
H a l f  an h o u r }
later the weather grew rough.
Five hours }
Analysis of experimental results.
An a n a l y s i s  o f  v a r i a n c e  was  p e r f o r m e d  on t h e  t o t a l  nui v iber  
o f  c o n t i n u a t i o n s  by  s u b j e c t s ,  c o l l a p s i n g  a c r o s s  m a t e r i a l s ,  
i n  B l o c k  1 o n l y  t r e a t i n g  s u b j e c t s  a s  a r a n d o m  f a c t o r  a n d  
t i m e  c h a n g e  ( w i t h i n  vs .  b e y o n d  r a n g e )  a d j e c t i v e  ( p r e s e n c e  
vs  a b s e n c e )  and c h a r a c t e r  f e a t u r e d  i n  t h e  c o n t i n u a t i o n  
( s c e n a r i o  i n d e p e n d e n t  v s .  s c e n a r i o  d e p e n d e n t )  as f i x e d  
m a i n  e f f e c t s .
S o u r c e
Sums o f  
S q u a r e s
D e g r e e s  o f  
F r e e d o m
Mean
S q u a r e
F
R a t i o P r o b a b i l ;
T o t a l 876.96 399
S u b j e c t s 59.46 49
A ( T i m e ) 1.69 1 1.69 3.97 0 , 0 4
EA 20.81 49 0 . 4 2
B
( A d j e c t i v e ) 2.89 1 2.89 6.87 0 . 0 1
EB 20.61 49 0.42
AB 1 .96 1 1 . 9 6 4.45 0.03
EAB 21 . 5 4 49 0 . 4 3
C ( C h a r ­
a c t e r ) 538.24 1 538.24 3 4 8 . 2 4 0 . 0 0
EC 75.76 49 1 . 54
AC 0.81 1 0.81 1 .06 0 . 3 0
EAC 37.19 49 0.75
BC 2.89 1 2.89 3.07 0.08
EBC 46.11 49 0.94
ABC 4.00 1 4.00 4.55 0.03
EABC 4 3 . 0 0 49 0.87
G r o u p  A
S u b j e c t s
P a s s a g e s :
1, 4, 9, 
13, 18
P a s s a g e s  ;
2, 3, 10,
1 19
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B l o c k  1
U i t h i n  r a n g e  t i m e  c h a n g e  
P r e d i c t a b l e  s c e n a r i o - d e p ­
e n d e n t  c h a r a c t e r
U i t h i n  r a n g e  t i m e  c h a n g e  
U n p r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r
P a s s a g e s :  B ey ond  r a n g e  t i m e  c h a n g e
7 ,  11,  14,  P r e d i c t a b l e  s c e n a r i o -
15, 20 dependent character
P a s s a g e s :  Bey o n d  r a n g e  t i m e  c h a n g e
5 ,  6 ,  8 ,  U n p r e d i c t a b l e  s c e n a r i o -
16 ,  17 d e p e n d e n t  c h a r a c t e r
B l o c k  2
B ey ond  r a n g e  t  i  me c h a nge  
P r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r
Bey o n d  r a n g e  t i m e  c h a n g e  
U n p r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r .
U i t h i n  r a n g e  t i m e  c h a n g e  
P r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r
U i t h i n  r a n g e  t i m e  c h a n g e  
U n p r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r .
G r o up  p  
S u b j e c t s
P a s s a g e s :
1, 4, 9, 
13, 18
P a s s a g e s  :
2, 3, 10,
1 2 , 19
U i t h i n  r a n g e  t i m e  c h a n g e  
U n p r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r
U i t h i n  r a n g e  t i m e  c h a n g e  
P r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r
Bey ond  r a n g e  t i m e  c h a n g e  
U n p r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r
B e y on d  r a n g e  t i m e  c h a n g e  
P r e d i c t a b l e  s c e n a r i o -  
d e p e n d e n t  c h a r a c t e r .
P a s s a g e s :  B ey o n d  r a n g e  t i m e  c h a n g e  U i t h i n  r a n g e  t i m e  c h a n g e
7 ,  1 1 5 14,  U n p r e d i c t a b l e  s c e n a r i o -  U n p r e d i c t a b l e  s c e n a r i o -
15 ,  20 d e p e n d e n t  c h a r a c t e r  d e p e n d e n t  c h a r a c e r
P a s s a g e s :  Bey o n d  r a n g e  t i m e  c h a n g e  U i t h i n  r a n g e  t i m e  c h a n g e
5 ,  6, 8, P r e d i c t a b l e  s c e n a r i o ™  P r e d i c t a b l e  scenario-
16 ,  17 d e p e n d e n t  c h a r a c t e r  d e p e n d e n t  c h a r a c t e r
S c e n a r i o  t i t l e s  and t h e  p r e d i c t a b l e  and u n p r e d i c t a b l e  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r s  g e n e r a t e d  f r o u i  e ac h  t i t l e .  F i g u r e s  i n  
b r a c k e t s  a r e  t h e  n u m b e r  o f  s u b j e c t s  ( o u t  o f  48)  who m e n t i o n e d  
e a c h  c h a r a c t e r .  D a t a  s how n  f o r  p a s s a g e s  used  i n  E x p e r i m e n t  
2 ,  C h a p t e r  7 .  D a t a  m a r k e d  u sed  i n  E x p e r i m e n t  3? C h a p t e r  6 .
( 1 ) I n  t h e r e s t a u r a n t ' ’- w a i t e r  ( 4 6 ) d i s h w a s h e r  ( 1 )
( 2 ) The b i r t h d a y  party' "' - ' g u e s t s  ( 2 3 ) c o n j u r e r  ( 1 )
( 3 ) At the h o t e l m a n a g e r  ( 2 7 ) b e l l b o y  ( 3 )
( 4 ) I  n t  h e a i r p o r t " a i r h o s t e s s  ( 3 0 ) f l i g h t  c o n t r o l l e r  ( 1 )
(5) G o i n g  3h o p p i n g " s h op  a s s i s t a n t s t o r e  d e t e c t i v e  ( 2 )
( 6
(7
(8
( 9  
( 1 0  
( 1 1 
( 12 
( 1 3  
( 1 4  
( 1 5
( 1 5  
( 17 
( 1 8  
( 1 9  
( 20 
(21
A t  t h e  c i nema ' "
The bus  j o u r n e y - -  
M a k i n g  a f i l m  
Car  r e p a i r s ' ’-'
The w e d d i n g "
On t h e  n e w s p a p e r "
The o p e r a t i o n " - '
The t r i a l
A t  t h e  h a i r d r e s s e r s '^" 
The r o a d  a c c i d e n t - - '
A t  t h e  bank ' "
The  f o o t b a l l  match' --  
D e b a t e  i n  p a r l i a m e n t  
A t  t h e  sc h o i ' "
The t e n n i s  m a t c h - ’' 
A b o a r d  s h i p
(24)
u s h e r e t t e  ( 3 0 )  
c o n d u c t o r  ( 4 2 )  
d i r e c t o r  ( 3 8 )  
m e c h a n i c  ( 4 5 )  
g r o o m  ( 4 5 )  
j o u r n a l i s t  ( 3 6 )  
n u r s e  ( 3 8 )  
j u d g e  ( 4 5 )  
h a i r d r e s s e r  ( 4 4 )  
a m b u l a n c e  man 
(35)
t e l l e r  ( 4 1 )  
t h e  p l a y e r s  ( 4 4 )  
MPs (30) 
t  e a c h e r  ( 4 8 )  
s p e c t a t o r s  ( 3 0 )  
c a p t a i n  ( 4 4 )
p r o j e c t i o n i s t  ( 5 )  
i n s p e c t o r  ( 9 )  
s t u n t m a n  ( 3 )  
a p p r e n t i c e  ( 1 )  
m i n i s t e r  ( 1 7 )  
s p o r t s w r i  t e r ( 1 )  
i a e d i c a l  s t u d e n t s  ( 1 ) 
c l e r k  o f  c o u r t  ( 2 )  
r e c e p t i o n i s t  ( 3 )  
w i t n e s s  ( 2 )
a c c o u n t a n t  ( 2 )  
l i n e s m a n  ( 9 )  
w h i p s  ( 1 )  
d i n n e r  l a d y  ( 2 )  
b a l l b o y s  ( 1 4 )  
p u r s e r  ( 3 )
(2^) A t t h e U n i v e r s t i y l e c t u r e r  (43) s e c r e t a r y  ( 3 )
(23) On s t r i k e p i c k e t s ( 3 4 ) n e g o t i a t o r s  ( 1 )
(24) r iak i n g a r e c o r d p o p s t a r (46) r e c o r d  p r o d u c e r (18)
(25) I n t h e b a t t l e s o l d i e r (33) c h a p l a i n  ( 1 )
(26) A t t h e r a c e s j o c k e y s (20) s t e w a r d s  ( 1)
(27) D i n n e  r a t  t h e  m a n s i o n b u t l e r ( 3 1 ) footman (1)
(28) The W i l d  Wes t c o w b oy s (39) s a l o o n  g i r l s  ( 1 )
(29) I n t h e s h i p y a r d s w e l d e r s (21 ) r i v e t e r s  ( 1 )
(30) I n t h e r o y a l  p a l a c e q ue e n  (4  4) l a d y  i n  w a i t i n g (1)
( 3 1 ) A t t h e c o n c e r t p o p s t a r s (30) r o a d i e s  ( 3 )
(32) A t t h e d e n t i s t s d e n t i s t (48) a n a e s t h e t i s t  ( 1 )
Experimental Matepials^
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I n  t h e  R e s t a u r a n t .
d i  s h w a s h e r }
The f e l t  t i r e d ,
w a i t e r  }
The B r o w n s  w e r e  e a t i n g  a m e a l  i n  t h e  r e s t a u r a n t  
The r e s t a u r a n t  was w e l l  known f o r  i t s  f o o d .  
F o r t y  m i n u t e s }
l a t e r  t h e  r e s t a u r a n t  was e m p t y .
F i v e  h o u r s  }
G o i n g  S h o p p i n g .
s hop  a s s i s t a n t  }
The  h o v e r e d  i n  t h e  b a c k g r o u n d
s t o r e  d e t e c t i v e }
M r s .  Lamb was s h o p p i n g  i n  t h e  t o w n  c e n t r e .
T h e r e  w e r e  t wo  b a g s  f u l l  t o  t h e  b r i m .
H a l f  an h o u r }
l a t e r  i r r i t a t i o n  c r e p t  i n .
S i x  h o u r s  }
The Bus J o u r n e y .
A c o n d u c t o r  }
s t o o d  b e s i d e  t h e  d r i v e r .
An i n s p e c t o r }
H i s s  G r e y  was t r a v e l l i n g  by bus  f r o m  t h e  t e r m i n a l  
The bus  r a t t l e d  and j o l t e d  as  i t  w e n t .
Ten m i n u t e s }
l a t e r  j o i n t s  s t i l l  a c h e d .
Ten hours }
The W e d d i n g ,
M i n i s t e r }
The l o o k e d  v e r y  s e r i o u s .
Groom }
Anne s m i l e d  s h y l y  as t h e  w e d d i n g  p r o g r e s s e d .  
The g u e s t s  w e r e  a l l  b e a m i n g  a t  t h e  c o u p l e .
Ten m i n u t e s } '
l a t e r  n e r v o u s n e s s  had e v a p o r a t e d
Ten h o u r s  }
The T r i a l .
j u d g e }
The o f  c o u r t  a p p e a r e d  v e r y  f o r m a l ,
c l e r k }  '
Jan g a v e  h e r  e v i d e n c e  a t  t h e  t r i a l .
The c o u r t r o o m  was h o t  and  s t u f f y .
T h r e e  m o n t h s }
l a t e r  u n e a s e  was w i d e s p r e a d .
T h r e e  h o u r s  }
The B i r t h d a y  P a r t y .
Que s t  s w e r e  }
The f u l l  o f  f u n .
c 0 n j u r e r  w a s }
Susy  was e n j o y i n g  h e r  b i r t h d a y  p a r t y .
No e x p e n s e  was s p a r e d  t o  make t h e  p a r t y  a s u c c e s s
One h o u r  - }
later energies flagged.
T w e l v e  h o u r s }
At the Cinema.
p r o j e c t i o n i s t }
The was v e r y  c l u m s y ,
u s h e r e t t e  }
J e n n y  and Tom w e r e  f i n d i n g  t h e  f i l m  r a t h e r  b o r i n g .
Sev e n  h o u r s  }
l a t e r  t h e  f i l m  was f o r g o t t e n .
Sev en  m i n u t e s }
Car  R e p a i r s .
m e c h a n i  c }
The s u r v e y e d  t h e  s c e n e ,
a p p r e n t i c e }
K a t y  u sed  s e v e r a l  s p a n n e r s  as  she  w o r k e d  on t h e  c a r  
T o o l s  and o i l y  r a g s  l a y  a l l  a r o u n d .
N i n e  h o u r s }
l a t e r  f r u s t r a t i o n  s e t  i n .
0 n e h o u r  }
The O p e r a t i o n ,
m e d i c a l  s t u d e n t s }
The l o o k e d  a r o u n d  t h e  o p e r a t i n g  t h e a t r e ,
n u r s e  }
Mr .  S m i t h  was h a v i n g  h i s  a p p e n d i x  r e m o v e d .
The o p e r a t i o n  was  f a i r l y  s t r a i g h t  f o r w a r d .
Seven  h o u r s }
later the operation was a vivid memory.
Seven  d a y s  }
At the Hairdressers.
h a i r d r e s s e r  }
The was v e r y  t a l k a t i v e ,
r e c e p t i o n  i  s t }
Don was h a v i n g  h i s  h a i r  c u t  f a i r l y  s h o r t .
The s t y l e  was v e y  n e a t  and t i d y .
T w e n t y  m i n u t e s }
l a t e r  many commen t s  w e r e  p a s s e d .
S ev e n  h o u r s  }
A t  t h e  H o t e l .
b e l l b o y }
The came f o r w a r d  t o  a s s i s t ,
m a n a g e r }
M r .  and M r s .  Fox  e n t e r e d  t h e  h o t e l  f o y e r .  
D i n n e r  was i n  p r o g r e s s .
T h r e e  m o n t h s }
l a t e r  t h e  h o t e l  was v e r y  b u s y .
T h r e e  h o u r s  }
M a k i n g  a F i l . n .  
d i r e c t o r }
The d i s c u s s e d  t h e  f i r s t  s c e n e ,
s t u n t m a n }
G l e n d a  J a c k s o n  a r r i v e d  on t h e  s e t .
The c o s t u m e s  o f  t h e  e x t r a s  made a c o l o u r f u l  d i s p l a y  
T h r e e  y e a r s }
later many awards had been won.
One m o n t h  }
The Road A c c i d e n t .
A w i t n e s s  }
a p p l i e d  a t o u r n i q u e t .
An a m b u l a n c e m a n }
L i z  k n e l t  b e s i d e  h e r  i n j u r e d  c o m p a n i o n .
A p r e s s  o f  o n l o o k e r s  h u d d l e d  a r o u n d .
F i f t e e n  m i n u t e s }
l a t e r  n e r v e s  had  s e t t l e d .
S i x  h o u r s  }
The F o o t b a l l  M a t c h ,  
p l a y e r s  }
The
l i n e s  rn e n }
J ohn  waved  h i s  s c a r f  i n  t h e  a i r .  
T h r e e  g o a l s  had  now b een  s c o r e d .  
T h r e e  h o u r s  }
T h i r t y  m i n u t e s }
l a t e r  t h e r e  was h e a v y  r a i n
A t  S c h o o l .
d i n n e r l a d y }
A was c r o s s i n g  t h e  p l a y g r o u n d ,
t e a c h e r  }
Body  was a l m o s t  l a t e  f o r  s c h o o l .
I t  had  s t a r t e d  t o  r a i n .
E i g h t  h o u r s  }
later the classroom was quiet
T w e n t y  f i v e  m i n u t e s }
In the Airport.
A f l i g h t  c o n t r o l l e r }
b e g a n  t o  s e a r c h .
An a i r h o s t e s s  }
The J o n e s  f a m i l y  had  l o s t  t h e i r  l u g g a g e .
The a i r p o r t  was c r o w d e d  b e c a u s e  o f  t h e  w e a t h e r  d e l a y s  
Two h o u r s }
later annoyance was setting in.
Two d a y s  }
On t h e  N e w s p a p e r . -
j o u r n a l i s t  }
A r e c o r d e d  t h e  d e t a i l s ,
s p o r t s w r i  t e r }
Par.'i had t a k e n  h e r  s t o r y  t o  t h e  l o c a l  n e w s p a p e r .
The o f f i c e  was f u l l  o f  b u s t l i n g  a c t i v i t y .
T h r e e  d a y s  }
l a t e r  t h e  l a t e s t  e d i t i o n  was o u t .
T h r e e  h o u r s }
A t  t h e  B a n k .
An a c c o u n t a n t }
A t e l l e r
was b u s i l y  c o u n t i n g  mo n ey .
Meg w e n t  t o  t h e  b a n k  t o  c a s h  a c h e q u e .  
T h e r e  w e r e  l o t s  o f  o t h e r  c u s t o m e r s .  
F i v e  r n i n u t e s }
later the bank was empty
F i v e  h o u r s  }
Debate in Parliament.
MPs }
The m u t t e r e d  among t h e m s e l v e s ,
w h i p s }
J i m  C a l l a g h a n  l e f t  t h e  c h a m b e r .
E v e n t u a l l y  t h e  d e b a t e  c o n t i n u e d .
F o r t y  m i n u t e s }
l a t e r  t h e  i s s u e  was r e s o l v e d
T w e l v e  h o u r s  }
The T e n n i s  M a t c h .
b a l l b o y s  }
The w e r e  v e r y  h o t .
s p e c t a t o r s }
Sue was p l a y i n g  w e l l  i n  h e r  f i r s t  m a t c h  a t  W i m b e l d o n  
The m a t c h  was b e i n g  c l o s e l y  c o n t e s t e d .
E i g h t  h o u r s }
l a t e r  a w i n d  b l e w  u p .
0 n e h 0  u r  }
Analysis of Experimental Materials.
A n a l y s i s  o f  v a r i a n c e  w e r e  p e r f o r m e d  f i r s t  t r e a t i n g  
s u b j e c t s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  a c r o s s  m a t e r i a l s  and 
s e c o n d  t r e a t i n g  m a t e r i a l s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  
across subjects on the total number of continuations in 
e a c h  o f  t h e  c a t e g o r i e s  o f  f i x e d  e f f e c t s ,  o r d e r  ( b l o c k  1 
v s .  b l o c k  2)  t i m e  c h a n g e  ( w i t h i n  r a n g e  v s .  b e y o n d  r a n g e )  
p r e d i c t a b i l i t y  o f  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  
( p r e d i c t a b l e  v s .  u n p r e d i c t a b l e )  and c h a r a c t e r  f e a t u r e d  i n  
t h e  c o n t i n u a t i o n  ( s c e n a r i o - i n d e p e n d e n t  v s .  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r ) .
A n a l y s i s by s u b j e c t s :
S o u r c e
Sum o f  
S q u a r e s
D e g r e e  o f  
F r e ed o m
Mean
S q u a r e
F
R a t i o P r o b a b i l i t y
T o t a l 960.28 575
S u b j e c t s 1 1 5 . 6 0 35
A ( O r d e r ) 0.62 1 0.62 0 . 5 4 M.S.
EA 40.43 35 1 . 1 5
B ( T i m e ) 1.66 1 1 . 6 6 2 . 6 6 0 . 1 0
EB 21.89 35 0.62
ABC 0 . 0 0 1 1 0 . 0 0 1 0 .001 U . S .
EAB 35.31 35 1 . 00
C
( P r e d i c t ­
a b i l i t y 0.08 1 0.08 0 . 1 0 U . S .
EC 27 . 47 35 0.78
AC 0.50 1 0.50 0 . 5 1 U . S .
EAC 33.81 35 0.96
BC 0.04 1 0.04 0.06 l i . S .
EBC 23.26 35 0 .66
ABC 0.62 1 0.62 0.79 u . c .
EABC 27.43 35 0 . 7 8
D
( C h a r ­
a c t e r  ) 304.79 1 304.79 252.37 0.00
ED 42.26 35 1 .20
AD 0.08 1 0.08 0.08 U . S .
EAD 35.22 35 1.00
BD 1 . 0 8 1 1 . 0 8 1 . 36 0 . 2 4
EDD 27.72 35 0 . 7 9
Source
Sum o f
S q u a r e s
D e g r e e  of 
F r e e d o m
Mean
S q u a r e
F'
R a t i o P r o b a b i l i t y
ABD 1 1 . 96 1 11.96 12.64 0.001
EABD 33.10 35 0.94
CD 3.21 1 3.21 2.03 0.15
ECD 55.10 35 1.57
ACD 0.91 1 0.91 1 . 1 2 0.29
EACD 28.64 35 0.81
BCD 1.89 1 1 . 09 2.39 0 . 1 2
EBCD 27.67 35 0.79
ABCD 1.26 1 1.26 0.78 U.S.
EABCD 56.54 35 1.61
A n a l y s i s by  m a t e r i a l S I
S o u r c e
Sum o f  
S q u a r e s
D e g r e e
F r e e d o m
o f  Mean 
S q u a r e
F
R a t i o P r o b a b i l i t y
T o t a l 2529.78 159
Cases 433.11 1 9
A ( T i m e ) 3.90 1 3.90 0.88 H. S .
EA 83.46 1 9 4.39
B (Pre­
dictability) 2.75 1 2.75 0.52 i '1 0 0
EB 100.11 19 5.26
A3 0.05 1 0.05 0.01 11. S .
EAB 97.81 19 5.14
C ( C h a r -
acter) 1015.81 1 1015.05 33.66 0.00
EC 572.81 19 30.14
AC 13.80 1 13.80 3.97 0.05
EAC 6 6 . 0 6 19 3.47
3C 9.50 1 9.50 2.82 0.10
E3C 63.86 1 9 3.36
ABC 0.006 1 0.006 0.00 n . s >
EABC 67.36 1 9 3.54
AjDjDendix D
Design of Materials in Experiment Chapter I
G r o up  I
'a s sa a es
G l p c k  I
W i t h i n  r a n g e  
t i m e  c h a n g e  (U)
2 0 ,  ( A ) R e f e r e n c e  t o  s c e n ­
a r i o  C 1 ) i n d e p ­
e n d e n t  c h a r a c t e r .
P a s s a g e s ;
5 ,  9 ,  12,
W i t h i n  r a n g e  t i m e  
R e f e r e n c e  t o  seen-
13,  19 ,  ( 0 )  a r i o  d e p e n d e n t  c h a r  
a c t e r .  ( 2 )
P a s s a g e s ;
7 ,  10 ,  11 ,  
16 ,  17
P a s s a g e s  :
3, 4, 14, 
1 5 ,  18 ,
Beyond  r a n g e  t i m e  
c h a n g e  ( B )
R e f e r e n c e  t o  s e e n -  
a r i o  i n d e p e n d e n t  
c h a r a c t e r  ( 1 )
Beyond  r a n g e  t i m e  
c h a n g e  ( 3 )
R e f e r e n c e  t o  s e e n -  
a r e  d e p e n d e n t  c h a r -
r ü a p k  2
B ey o n d  r a n g e  t i m e  c h a n g e  (3 )  
R e f e r e n c e  t o  s c e n a r i o  i n d e p ­
e n d e n t  c h a r a c t e r  ( 1 )
W i t h i n  r a n g e  t i m e  c h a n g e  (W) 
R e f e r e n c e  t o  s c e n a r i o  i n d e p ­
e n d e n t  c h a r a c t e r ,  ( 1 )
Beyond  r a n g e  t i m e  c h a n g e  (B )  
R e f e r e n c e  t o  s c e n a r i o  
d e p e n d e n t  c h a r a c t e r .  ( 2 )
W i t h i n  r a n g e  t i m e  c h a n g e  (W) 
R e f e r e n c e  t o  s c e n a r i o  d e p ­
e n d e n t  c h a r a c t e r  ( 2 )
a c t e r  ( 2 ) .
G r o up  2
S u b j e c t s
A Pas s ages 31 W1
5 P a s s ag e  s VJ1 \12
C P a s s a g e s B2 B1
D P a s s a g e s U2 B2
G r o up  3
S u b j e c t ^
A P a s s a g e s VJ2 32
D P a s s a g e s B2 31
C P a s s a g e s W1 U2
D P a s s a g e s 31 \J1
G r o u p  4
S u b j e c t s
A P a s s a g e s 132 U2
B P a s s a g e s B1 B2
C P a s s a g e s U2 i n
D P a s s a g e s W1 31
E x p e r i m e n t a l  i j a t e r i p l s ^  E x p e r i m e n t  C h a p t e r  2 
I n  t h e  R e s t a u r a n t .
The  B r o w n s  w e r e  e a t i n g  a m e a l  i n  a r e s t a u r a n t .
The  w a i t e r  vjas h o v e r i n g  a r o u n d  t h e  t a b l e .
T h i s  r e s t a u r a n t  was v j e l l  known  f o r  i t s  f o o d .
F i v e  h o u r s  }
l a t e r  t h e  r e s t a u r a n t  was e m p t y .
F o r t y  m i n u t e s }
T h e y }  e a t i n g  }
had  e n j o y e d  a l l  t h e  good  f o o d .
He } s e r v i n g }
Q u e s t i o n s
Were  t h e  B r o w n s  e a t i n g  i n  a r e s t a u r a n t ?
D i d  t h e  w a i t e r  e n j o y  s e r v i n g ?
•"■■■ I Jex t  T r i a l
The B i r t h d a y  P a r t y .
The c h i l d r e n  w e r e  a l l  e n j o y i n g  t h e  b i r t h d a y  p a r t y , .  
T h e r e  was an e n t e r t a i n e r  t o  amuse t h e m .
Mo e x p e n s e  was s p a r e d  t o  make t h e  p a r t y  a s u c c e s s .
T w e l v e  h o u r s ]
l a t e r  e n e r g i e s  f l a g g e d .
0 n e h o u r  }
P l a y i n g  } t h e m }
a l l  t h e  games had  e x h a u s t e d  
O r g a n i z i n g }  h i m  }
X Q u e s t i o n s  
I / e r e  t h e  c h i l d r e n  e n j o y i n g  t h e  p a r t y ?  
l / as  t h e  e n t e r t i n e r  e x h a u s t e d ?
d e x t  T r i a l  
On t h e  Beac h
J oan  was s u n b a t h i n g  on t h e  b e a c h .
The lifeguard was s t a t i o n e d  on t h e  p i e r .
The sun was s h i n i n g  b r i g h t l y .
E i g h t  h o u r s }
l a t e r  an o l d  f r i e n d  came b y .
Ten minutes}
She}
was g l a d  t o  see t h e  f r i e n d  a g a i n .
He}
•••* Q u e s t i o n s  x-c-
h a s  J oan  s u n b a i t h i n g ?
D i d  the l i f e g u a r d  n i ee t  a f r i e n d ?
next Trial %%
The h o l i d a y .
The o l d  c o u p l e  were e n j o y i n g  t h e i r  h o l i d a y .  
The l a n d l a d y  was v e r y  k i n d  and helpful.
Even t h e  w e a t h e r  had been  m i l d .
T h r e e  m o n t h s }
later s p i r i t s  w e r e  s t i l l  h i g h
T h r e e  d a y s }
Q u e s t i o n s
h e r e  t h e  o l d  c o u p l e  e n j o y i n g  t h e m s e l v e s ?
D i d  t h e  l a n d l a d y  make a p r o f i t ?
iîext T r i a 1
Going Shopping.
Mr. Lamb was shopping in the town centre.
The s hop  a s s i s t a n t  h e l p e d  t o  p a c k  t h e  g r o c e r i e s
T h e r e  w e r e  t w o  b ag s  f i l l e d  t o  t h e  b r i m .
T w e n t y  m i n u t e s }
l a t e r  i r r i t a t i o n  c r e p t  i n .
S i x  h o u r s  }
He } g o i n g  t o  }
f o u n d  t h e  s h o p s  d e p r e s s i n g .
She}  w o r k i n g  i n }
Q u e s t i o n s  %%
Has Mr .  Lamb s h o p p i n g ?
Has t h e  s hop  a s s i s t a n t  d e p r e s s e d ?
%% M e x t  T r i a l
A t  t h e  C i n e m a .
J e n n y  f o u n d  t h e  f i l m  r a t h e r  b o r i n g .
The p r o j e c t i o n i s t  had  t o  k e e p  c h a n g i n g  r e e l s .
I t  was s u p p o s e d  t o  be a s i l e n t  c l a s s i c .
Seven  m i n u t e s }
l a t e r  t h e  f i l i a  was f o r g o t t e n .
Sev en  h o u r s  }
S h e }
had f a l l e n  a s l e e p  and was d r e a m i n g .
He }
Q u e s t i o n s  
Has J e n n y  e n j o y i n g  t h e  f i l m ?
D i d  t h e  p r o j e c t i o n i s t  f a l l  a s l e e p ?
Next Trial %%
The Bus J o u r n e y .
M r s .  G r  c y w a s t  r  a v e i l  i n g by bus  f  r  o r.i t  h o t  e r  ni i  n u :
The c o n d u c t o r  c o l l e c t e d  t h e  f a r e s .
The bus  r a t t l e d  and j o l t e d  as i t  w e n t .
t e n  m i n u t e s }
A f t e r  j o i n t s  s t i l l  a c h e d ,
t e n  h o u r s  }
She }  g o i n g  }
h a t e d  ' on t h i s  o l d  b o n e s h a k e r .
Me } w o r k i n g }
Q u e s t i o n s  "
Has M r s .  Gr ey  g o i n g  by t r a i n ?
D i d  t h e  c o n d u c t o r  h a t e  t h e  bus ?
- f l e x t  T r i a l
The C o u n t r y  H a I k .
J ean  a d û i i r e d  t h e  c o u n t r y s i d e  as she v j a l k e d .
The o l d  t r a m p  was r e s t i n g  by t h e  r o a d s i d e .
The f i e l d s  w e r e  b a t i i e d  i n  s u n s h i n e .
Two h o u r s }
1 a t e r  t h e  w e a t h e r  was s t i l l  f  i n e  .
Two w e e k s }
She }  b e i n g  }
e n j o y e d  on t h e  open  r o a d .
He } l i v i n g }
Q u e s t i o n s  - 
D i d  Jean  a d m i r e  t h e  c o u n t r y s i d e ?
D i d  t h e  t r a u i p  e n j o y  t h e  o pen  r o a d ?
%% Text Trial %%
Car  R e p a i  r  s
Joe u s ed  s e v e r a l  s p a n n e r s  as he w o r k e d  on t h e  c a r  
M o t h e r s  came o u t  t o  o f f e r  a d v i c e .
T o o l s  and o i l y  r a g s  l a y  a l l  a r o u n d .
One }
h o u r ( s )  l a t e r  f r u s t r a t i o n  s e t  i n .
II i  n e }
h i s }  w o r k  }
A l l  good  had  a c h i e v e d  v e r y  l i t t l e ,
h e r }  a d v i c e }
Q u e s t i o n s
D i d  Joe  use one s p a n n e r ?
Has m o t h e r ' s  a d v i c e  s u c c e s s f u l ?
%% M e x t  T r i a l
The W e d d i n g .
The b r i d e  s m i l e d  s h y l y  as t h e  w e d d i n g  p r o c e e d e d .  
The  m i n i s t e r  was r e a d i n g  f r o m  t h e  b i b l e .
The g u e s t s  w e r e  a l l  b e a m i n g  a t  t h e  c o u p l e .
Te n imi n u t e s }
l a t e r  n e r v o u s n e s s  had e v a p o r a t e d .
T e n  h o u r s  }
She } h e r }  l o v e  }
had h a p p i l y  i n a r r i e d  f i r s t
he } h i s }  c o u p l e }
-- Q u e s t i o n s
D i d  t h e  b r i d e  s m i l e ?
D i d  t h e  u j i n i s t e r  r e l a x ?
N e x t  T r i a l  %%
S p r i n g  C l e a n i n g .
Mar y  w o r e  an a p r o n  w h i l e  she s p r i n g  c l e a n e d .
T i l e VIi n d o i ■/-• c l e a n e r  was w a s h i n g  t h e  w i n d o w s  .
The w h o l e  h o u s e  w o u l d  soon  be s p a r k l i n g .
One h o u r }
l a t e r  e v e r y t h i n g  was i n  o r d e r .
0 n e w e e k }
She }
f o u n d  c l e a n i n g  a v e r y  s a t i s f y i n g  j o b .
He }
Q u e s t i o n s  
D i d  l i a r  y w e a r  an o v e r a l l ?
D i d  t l i e  w i n d o w  c l e a r  e n j o y  h i s  j o b ?
I l e x t  T r i a l  '- 
The O p e r a t i o n
1 h r . S i i i i t h  was h a v i n g  h i s  a p p e n d i x  r e m o v e d .
The n u r s e  h e l p e d  i n  t h e  o p e r a t i n g  t h e a t r e .
The o p e r a t i o n  was f a i r l y  s t r a i g h t f o r w a r d .  
Sev e n  I'l o u r s }
Seven  da y s }
l a t e r  m o v i n g  was s t i l l  s o r e .
I
h e } h a d }
T h i s  was t h e  f i r s t  o p e r a t i o n  had
s h e }  a t t e n d e d }
Q u e s t i o n s
U e r e  Mr .  S m i t h ' s  t o n s i l s  b e i n g  r e mo v e d ?
Has t h i s  t h e  n u r s e ' s  f i r s t  o p e r a t i o n ?
Mex t  T r i a l  
The T r i a l
Jan gave her evidence at the trial.
The j u d g e  a d v i s e d  t h e  j u r y  as  t h e  t r i a l  p r o g r e s s e d
The c o u r t r o o m  was h o t  and s t u f f y .
T h r o e  h o u r s  }
1 a t e r  u n e a s e  was w i d e s p r e a d .
T h r e e  m o n t h s }
She }  h e r  e v i d e n c e }
v/as u n s u r e  i f  was c o r r e c t ,
he } h i s  a d v i c e  }
Q u e s t i o n s  
Did Jan give evidence?
Has t h e  j u d g e  f e e l i n g  u n c e r t a i n ?
Me x t  T r i a l  %%
A t  t h e  l i a i r d r e s s o r s .
Don vias h a v i n g  h i s  h a i r  c u t  f a i r l y  s h o r t .
The g i r l  was t a k i n g  g r e a t  c a r e  w i t h  t h e  s c i s s o r s  
The s t y l e  was v e r y  n e a t  and t i d y .
T w e n t y  L i i n u t e s }
l a t e r  many commen ts  w e r e  p a s s e d
Seven  h o u r s  }
i ie } h i s  good t a s t e }
was c o m p l i m e n t e d  on 
She }  h e r  good w o r k }
Q u e s t i o n s
Has Don h a v i n g  h i s  h a i r  d y e d ?
Has t h e  g i r l  c o m l i r n e n t e d ?
N e x t  T r i a l  -- 
The E x a m i n a t i o n
L i z  was n e r v o u s  a t  t h e  s t a r t  o f  t h e  exam.
The i n v i g i l a t o r  w a l k e d  r o u n d  t h e  h a l l .
The exam was i n  a d v a n c e d  m a t h e m a t i c s .
One h o u r }
l a t e r  t e n s i o n  e a s e d .
0 n e w e e k }
She }  w o r k  }
had s t u d i e d  a l l  t h e  f o r  t h e  exam.
H e }  r u l e s }
" Q u e s t i o n s
Has L i z  n e r v o u s  ?
D i d  t h e  i n v i g i l a t o r  r e l a x  l a t e r ?
I l e x t  T r i a l  
The Race
F r e d  was i n  l i n e  a t  t h e  s t a r t  o f  t h e  r a c e .
The s p e c t a t o r s  w a t c h e d  w i t h  g r e a t  i n t e r e s t .
The gaiaes f e a t u r e d  many w o r l d  c l a s s  r u n n e r s .
Two m i n u t e s }
l a t e r  t h e r e  w e r e  c e l e b r a t i o n s .
Two d a y s  }
he } had b r o k e n  t h e  w o r l d  r e c o r d  e a s i l y .
T h e y } had seen  t h e  v / o r l d  r e c o r d  b r o k e n .
Q u ê t i o n s  
Has F r e d  i n  l i n e ?
D i d  t h e  s p e c t a t o r s  c e l e b r a t e ?
I Jex t  T r i a l  
A t  t h e  C o n c e r t
M i s s  b e l l  was e n j o y i n g  t h e  m u s i c .
The o r c h e s t r a  p l a y e d  w e l l  t h r o u g h o u t  t h e  c o n c e r t  
The p r o g r am m e  i n c l u d e d  many f a m o u s  p i e c e s .
Two h o u r s }
l a t e r  t h e  m e l o d i e s  r e m a i n e d .
Two d a y s  }
She } h e a r i n g }
a l w a y s  e n j o y e d  the c l a s s i c s .
They } p l a y i n g }
%% Questions %%
Has H i s s  D e l l  e n j o y i n g  t h e  m u s i c ?
D i d  t h e  orchestra enjoy t h e  c l a s s i c s ?
N e x t  T r i a l  - %
C h a n g i n g  t h e  B a b y .
D a v i d  was c h a n g i n g  t h e  b a b y ’ s n a p p y .
The b a b y s i t t e  r  \-j a s d u e an y m i  n u t  c .
The baby was crying noisily.
One h o u r }
l a t e r  e v e r y t h i n g  was c a l m  a g a i n .
One d a y  }
■••• Q u e s t i o n s
Has D a v i d  f e e d i n g  t h e  b a b y ?
Has t h e  b a b y s i t t e r  g l a d  o f  t h e  q u i e t n e s s ?
N e x t  T r i a l  
The T e n n i s  M a t  c h
Sue was p l a y i n g  w e l l  i n  her f i r s t  m a t c h  a t  H i i . i b e l d o n  
The u m p i r e  c a l l e d  t h e  f i r s t  s e r v e  o u t .
The m a t c h  was b e i n g  c l o s e l y  c o n t e s t e d .
Ten m i n u t e s }
l a t e r  a w i n d  b l e w  up .
Seven  h o u r s }
S h e }
was g l a d  t h a t  t h e  p l a y  was g o i n g  so w e l l .
he }
Q u e s t i o n s  - 
Has t h i s  S u e ’ s s e c o n d  m a t c h ?
Has t h e  u m p i r e  g l a d  a b o u t  t h e  p l a y ?
N e x t  T r i a l  -- 
G o i n g  Sw i mmi ng
S a l l y  as sw i m t n i n g  i n  t h e  warm b l u e  s e a .
The f i s h e r m a n  s a t  on t h e  s h o r e  m e n d i n g  n e t s .
The wav es  l a p p e d  g e n t l y  on t h e  sand.
H a l f  an h o u r }
1 a t e r  t  h e w a t e r  g r e  v; r o u g h .
F i v e  h o u r s  }
S h e }
n o t i c e d  t h e  w i n d  f l a p p i n g  t h e  n e t s .
He }
Q u e s t i o n s  
Has  Sa ]. ]. y S w i  m i  n g ?
D i d  the f i s h e r m a n  n o t i c e  t h e  n e t s  f l a p p i n g ?
Analysis of experimental results.
A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on mean r e a d i n g  t i m e s  f o r  
s e n t e n c e  four t r e a t i n g  s u b j e c t s  as a r a n d o m  f a c t o r  c o l l a p s i n g  
a c r o s s  m a t e r i a l s  and t r e a t i n g  t i m e  c h a n g e  ( w i t h i n  r a n g e  vs .
b e y o n d  r a n g e )  as a f i x e d  e f f e c t ,  t h e n  t r e a t i n g  m a t e r i a l s  as  s
r a n d o m f a c t o r  c o l l a p s i n g  a c r o s s  s u b j e c t s .
S e n t e n c e  E x j ^ e r i i g e n t  C h a p t e r  %
A n a l y s i s  by  s u b j e c t s :
Sourc
bums o f  
Squares
D e g r e e  o f  
F r e e d  om
mean 
S q u a r  e
F
: a t i o  P r o b a  b i l i t  :
T o t a l 12083533,38
A (Time) 297314.11 
EA 584010.38
79
39
1
39
297314.11 in Ac
14974.6,
yo uj 0 . 0 0 01
A n a l y s i s  by m a t e r i a l
o o u r c e
Sums o f  D e g r e e  o f  mean
S q u a r e s  F r e e d o m  S q u a r e
F
Ratio Probability
T o t  a 1 
A ( T i  m e ) 
EA
7058320
556992
39
556992
7883
7 . 1 1 0 . 0 2
A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on mean r e a d i n g  t i m e s  f o r  
s e n t e n c e  five, t r e a t i n g  s u b j e c t s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  
a c r o s s  m a t e r i a l s  t h e n  t r e a t i n g  m a t e r i a l s  as a r a n d o m  f a c t o r  
c o l l a p s i n g  a c r o s s  S L i b j e c s  t r e a t i n g  t i m e  c h a n g e  u n p r e c e d i n g  
s e n t e n c e  ( w i t h i n  r a n g e  vs. b e y o n d  r a n g e )  and c h a r a c t e r  
r e f e r e n c e d  ( s c e n a r i o  i n d e p e n d e n t  vs. s c e n a r i o  d e p e n d e n t )  as 
f i x e d  e f f a c t s .
A n a y s i s  by s u b j e c t s .
b o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  Mean 
F r e e do m Squar R a t i o  Probabilit'
T o t  a 1 39022205.84 159
S u b j e c t s 35012753.09 39
A (Time) 3638.55 1 3638.55 0.18 u . s .
EA 750313.69 39 19238.81
B ( C h a r -
a oter) 714626.55 1 714626.55 15.50 0.0005
EB 1797714.69 39 46095.24
AB 43197.75 1 43197.75 2.40 0.12
EAB 699961.49 39 17947.73
A n a l y s i s by m a t e r i a l s .
S o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r e e d  Oil]
Mean
S q u a r e
F
ïi a t  i  0 P r o b a b i l i t y
T o t a l 2281586.38 79
Cases 782652.63 1 9
A ( T i m e ) 2 9 6 4 . 6 1 1 2964.61 0 , 1 1 1! S .
EA 487575.63 19 25661.87
B ( C h a r ­
a c t e r ) 357915.01 1 357915.01 23.09 0.0002
EB 294392.23 1 9 15494.42
A3 18942.01 1 18942.01 1.06 0.31
EAB 337144.23 19 17744.43
A n a l y s e s  o f  v a r i a n c e  were p e r f o r m e d  on mean q u e s t i o n  a n s w e r i n g  
t i m e s  f i r s t  t r e a t i n g  s u b j e c t s  as  a r a n d o m  f a c t o r  c o l l a p s i n g  
a c r o s s  m a t r i a l s ,  s e c o n d  t r e a t i n g  m a t r i a l s  as a r a n d o m  f a c t o r  
c o l l a p s i n g  a c r o s s  s u b j e c t s  t r e a t i n g  t i n e  c h a n g e  i n  p r e c e d i n g  
p a s s a g e  ( w i t h i n  r a n g e  vs. b e y o n d  r a n g e )  and q u e s t i o n  t y p e  
questions concerning scenario independent vs. scenario 
dependent) as fixed factors.
By s u b j e e t  s .
S 0  u r  c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r  e e d 0 m
Mean
S q u a r e
F
R a t i o  P r o b a b i l i t y
T o t a l 3 9 4 9 6 1 8 6 . 6 9 159
S u b j e c t s 2 8 5 8 3 9 2 4 , 4 4 39
A ( Q u e s t i o n
T y p e ) 5 7 0 8 1 8 0 . 2 5 1 5 7 0 8 1 8 0 . 2 5 8 0 . 8 7  0 . 0 0 0 0
EA 2 7 5 2 7 4 3 . 4 9 39 7 0 5 8 3 . 1 6
B ( T i m e ) 1 3 0 1 3 1 . 0 5 1 1 3 0 1 3 1 . 0 5 4 . 0 5  0 . 0 4
EB 1 2 5 1 0 2 5 . 6 9 39
A3 1 2 0 0 6 6 . 8 0 1 1 2 0 0 6 6 . 8 0 4 . 9 2  0 . 0 3
EAB 9 5 0 1 1 4 . 9 4 39 2 4 3 6 1 . 9 3
By m a t e r i a l s
S o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r e e d  Ou!
Mean 
3 q u a !" e
F
R a t i o  P r o b a b i l i  t  y
T o t a l 7 7 8 8 2 6 6 . 8 8 79
Cases 2 2 5 9 5 9 8 . 1 3 19
A ( Q u e s t i o n
T y p e ) 3 8 2 8 5 6 2 . 5 1 1 3 8 2 8 5 6 2 . 5 1 1 0 6 . 0 8  0 . 0 0 0 0 1
EA 6 8 5 6 8 9 . 7 3 19 3 6 0 8 8 . 9 3
D ( T i m e ) 1 0 8 1 1 8 . 5 1 1 1 0 8 1 1 8 . 5 1 3 . 9 8  0 . 0 5
EB 5 1 5 3 0 2 . 7 3 19 2 7 1 2 1 . 1 9
AD 7 3 8 7 2 . 0 1 1 7 3 8 7 2 . 0 1 4 . 4 2  0 . 0 4
EAB 3 1 7 1 2 3 . 2 3 19 1 6 6 9 0 . 6 9
D e s i g n  o f  M a t e r i a l s ^  E x p e r i m e n t  2 ^  C h a p t e r  % 
Group 1 B l o c k  I B l o c k  2
S u b j e c t s
P a s s a g e s ;  1,  9? 18 ,  26 HP 1 HU 1
( A )
Passages: 2, 13, 19, 23 HP2 HP1
(D)
Passages: 6, 20, 25, 29 HU1 WU2
(C)
Passages: 5, 12, 22, 32 HU2 HP2
(D)
P a s s a g e s ;  7 ,  17 ,  2 1 ,  28 BP1 BUI
( E )
Passages: 8, 15, 16, 30 BP2 BP1
(F)
P a s s a g e s :  10,  11,  2 7 ,  31 BUI BU2
(G)
P a s s a g e s :  3 ,  4 ,  14 ,  2 4 BU2 BP2
(H)
G r o up  2
S u b j e c t s
A Passages HU2 UP2
B Passages HU1 HU 2
C P a s s a g e s HP2 HP1
D P a s s a g e s BP2 3U2
E Passages BU2 BP2
F P a s s a g e s BUI HU 1
G P a s s a g e s HP 1 BUI
Î1 P a s s a g e s BP1 BUI
G r o u p  3  
S u p j e c j s
A P a s s a g e s BP2 BP1
B P a s s a g e s BU2 DU1
C P a s s a g e  s DPI BP2
D P a s s a g e s BU1 VJU1
E Pas  s a g e s WP2 UP 1
F P a s s a g e s HP1 BU2
G P a s s a g e s UU2 WP2
H P a s s a g e s UU1 VJU 2
G r o u p  4 
S u b j e c t s  
A P a s s a g e s BU1 BU2
P) P a s s a g e s BP1 BP2
C P a s s a g e s 3U2 BUI
D P a s s a g e s HP1 DPI
E P a s s a g e s WUl UU2
F P a s s a g e s HU2 HP 2
G P a s s a g e s BP2 UU2
H P a s s a g e s UP2 UP1
Fey:
\J z W i t h i n  r a n g e  t i m e c h a n g e  B z B e y o n d  r a n g e  t i m e  c n a n g
P z p r e d i c t a b l e  s c e n a r i o d e p e n d e n t  c h a r  a c t  e r
U z U n p r e d i c t a b l e  s e e n a r i  0 d e p e n d e n t c h a r  a c t  e r
1 z P r o n o u n  r e f e r e n c e t o s c e n a r i o
2 z P r o n o u n  r e P e r e n c e t o s c e n a r i o  d e p e n d e n t  c h a r a c t e r .
Experimental Materials, Experiment 2, Chapter 7
%% Mext Trial %%
I n  t h e  r e s t a u r a n t .
The B r o w n s  w e r e  e a t i n g  a m e a l  i n  a r e s t a u r a n t .
walter }
The was f e e l i n g  r a t h e r  t i r e d ,
d i s h - w a s h e r }
T h i s  r e s t a u r a n t  was w e l l  known  f o r  i t s  f o o d .
F i v e  h o u r s  }
l a t e r  t h e  r e s t a u r a n t  was e m p t y .
F o r t  y in i n u t e s }
T h e y }  s e e i n g }
had  e n j o y e d  a l l  t h e  good  f o o d .
He } e a t i n g }
Q u e s t i o n s
H e r e  t h e  B r o w n s  e a t i n g  i n  a r e s t a u r a n t ?
walter }
D i d  t h e  e n j o y  t h e  j o b ?
dish-washer} 
%% Mext Trial %%
The b i r t h d a y  p a r  t  y .
S uz y  was e n j o y i n g  h e r  b i r t h d a y  p a r t y .
g u e s t  w e r e }
The f u l l  o f  f u n .
c o n j u r e r  w a s }
no e x p e n s e  was s p a r e d  t o  make t h e  p a r t y  a s u c c e s s .
Ten h o u r s }
l a t e r  e n e r g i e s  f l a g g e d .
One h o u r  }
h e r }
P l a y i n g  a l l  t h e  games had  e x h a u s t e d  h i m }
t h e m }
%% Questions
1/as Su z y  e n j o y i n g  t h e  p a r t y .
H e r e }  g u e s t s  }
t h e  e x h a u s t e d ?
Has } e n t e r t a i n e r }
N e x t  T r i a l  
A t  t h e  h o t e l
M r .  a n d  M r s ,  F o x  e n t e r e d  t h e  h o t e l  f o y e r ,  
b e l l b o y }
T h e  came f o r w a r d  t o  h e l p .
;,ia n a g e r }
D i n n e r  w a s  i n  p r o g r e s s  i n  t h e  r e s t a u r a n t ,  
h o u r  s }
T h r e e  l a t e r  t h e  w e a t h e r  w a s  hotter
months}
T h e }
p r e f e r r e d  a q u i e t e r  h o t e l  t h a n  t h i s .
He }
''' Q u e s t i o n s  
D i d  M r .  a n d  M r s .  F o x  l e a v e  t h e  f o y e r ?  
b e l l b o y }
D i d  t h e  c o m e  f o r w a r d ?
m a n a g e r }
N e x t  T r i a l
I n  t h e  a i r p o r t .
T h e  J o n e s  f a m i l y  h a d  l o s t  t h e i r  l u g g a g e .
f l i g h t  c o n t r o l l e r }
T h e  h e l p e d  them s e a r c h ,
a i r  h o s t e s s  }
T h e  a i r p o r t  w a s  c r o w d e d  w i t h  holidaymakers,
d a y s }
T w o  l a t e r  a n n o y a n c e  -was s e t t i n g  i n .
h o u r s }
They}
w a s  i r r i t a t e d  b y  s u c h  i n e f f i c i e n c y .
S h e  }
Q u e s t i o n s
D i d  t h e  J o n e s  f a i . i i l y  l o s e  s o m e t h i n g ?
a i r  h o s t e s s  }
D i d  t h e  h e l p  t h e m ?
f l i g h t  c o n t r o l l e r }
Next Trial
G o i n g  s h o p p i n g
M r .  L a mb  w a s  s h o p p i n g  i n  t h e  t o w n  c e n t r e .
l a d y  s t o r e  d e t e c t i v e }
T h e  h e l p e d  t o  p a c k  t h e  g r o c e r i e .
s h o p  a s s i s t a n t  }
T h e r e  w e r e  t w o  b a g s  f i l l e d  t o  t h e  b r i m .
T w e n t y  m i n u t e s }
later irritation crept in.
Six h o u r s  }
h e  } g o i n g  t o  }
f o u n d  t h e  s h o p s  d e p r e s s i n g .
S h e }  w o r k i n g  i n }
" "  Q u e s t i o n s
Has M r .  Lamb s h o p p i n g ?
s h o p  a s s i s t a n t  }
Vlas t h e  d e p r e s s e d ?
l a d y  s t o r e  d e t e c t i v e }
Next Trial %%
A t  t h e  c i n e m a
J e n n y  a n d  Tom f o u n d  t h e  f i l m  r a t h e r  b o r i n g .
p r o j e c t i o n i s t }
T h e  w a s  v e r y  c l u m s y ,
u s h e r e t t e  }
I t  was s u p p o s e d  t o  b e  a s i l e n t  c l a s s i c .
S e v e n  h o u r s  }
l a t e r  t h e  f i l m  w a s  f o r g o t t e n .
S e v e n  m i n u t e s }
T h e y }
S h e  } h a d  f a l l e n  a s l e e p  a n d  w a s  d r e a m i n g .
He }
Q u e s t i o n s
Has J e n n y  e n j o y i n g  t h e  f i l m ?
p r o j  e c t  i o n  i s t }
D i d  t h e  f a l l  a s l e e p ?
u s h e r ette }
N e x t  T r i a l  
T h e  b u s  j o u r n e y
M r s .  G r e y  w a s  t r a v e l l i n g  b y  b u s  f r o m  t h e  t e r m i n u s ,  
c o n d u c t o r }
T h e  s t o o d  b e s i d e  t h e  d r i v e r ,
i  i n s p e c t o r }
T h e  b u s  r a t t l e d  a n d  j o l t e d  a s  i t  w e n t .
t e n  minutes}
A f t e r  j o i n t s  s t i l l  a c h e d ,
t  e n h o u r  s }
She}
h a t e d  g o i n g  o n  t h i s  old b o n e s h a k e r .
he } 
Questions
Vlas M r s .  G r e y  going b y  t r a i n ?
c o n d u c t o r }
D i d  t h e  h a t e  t h e  b u s ?
i  n s p e c t o r }
%% next Trial %%
M a k i n g  a f i l m
G l e n d a  J a c k s o n  a r r i v e d  o n  t h e  s e t ,  
d i r e c t o r }
The discussed the first scene,
s t  untman}
T h e  costumes o f  t h e  e x t r a s  m a d e  a c o l o u r f u l  d i s p l a y  
weeks}
T h r  c e -1 a t  e r i a a n y a w a r  d s h a d b e e n w o n .
y ears}
S h e }
was p r o u d  o f  h e r  c o n t r i b u t i o n  t o  t h e  f i l m .
He } 
Questions
D i d  G l e n d a  J a c k s o n  l e a v e  t h e  s e t ?  
director}
D i d  t h e  d i s c u s s  t h e  s c e n e ?
s t u n t m a n }
%% Next Trial
C a r  r e p a i r s
I Ca t y  watched a s  h e r  c a r  was repaired.
;iG h a n i  c }
T h e  s u r v e y e d  t h e  s c e n e ,
a p p r e n t i c e }
T o o l s  a n d  o i l y  r a g s  l a y  a l l  a r o u n d .
N i n e  h o u r s }
1 a t e r  f r u s t r a t i o n  s e t  i n .
0 n e  h o u r  }
She)
v jas a n noyed n o t h i n g  h a d  b e e n  a c h i e v e d .
He }
Questions %%
H a s  N a t y h a v i n g  h e r  van  r e p a i r e d ?
[ i i e c h a n i c  }
D i d  t h e  f i x i t  e a s i l y ?
a p p r e n t i c e }
%% Next Trial
T h e  w e d d i n g
A n n e  s ; . i i l e d  s h y l y  a s  t h e  w e d d i n g  proceeded, 
m i n i  s t e r }
T h e  was looking very s e r i o u s ,
g r o o m  }
T h e  g u e s t s  w e r e  a l l  b e a m i n g  at t h e  c o u p l e .
Ten minutes}
l a t e r  n e r v o u s n e s s  h a d  e v a p o r a t e d .
T e n h o u r  s }
S h e }
h a d  h a p p i l y  i n a r r i e d  h i s  f i r s t  f i r s t  l o v e .
He }
" Q u e s t i o n s  "
D i d  t h e  b r i d e  s m i l e ?
m i n i s t c r }
Did thc
groo- .n }
%% Next Trial %%
On t h e  newspape r
Pam t o o k  h e r  s t o r y  t o  t h e  l o c a l  n e w s p a p e r .
s p o r t s w r i  t e r }
A r e c o r d e d  t h e  d e t a i l s ,
j o u r n a l i s t  }
The o f f i c e  as f u l l  o f  b u s t l e .
T h r e e  h o u r s }
l a t e r  t h e  s t o r y  was o u t .
T h r e e  d a y s  }
S h e }
r e a d  t h e  s t o r y  w i t h  p l e a s u r e ,
he }
Q u e s t i o n s
D i d  J i l l  go t o  t h e  n e w s p a p e r ?
s p o r t s w r i t e r }
D i d  t h e  t a k e  t h e  s t o r y ?
j o u r n a l i s t  }
N e x t  T r i a l
The o p e r a t i o n
M r . S m i t h  was h a v i n g h i s  a p p e n d i x  r e m o v e d .
i.'ied i  ca 1 s t  ude n t s  }
The l o o k e d  a r o u n d  t h e  o p e r a t i n g  t h e a t r e
n u r s e  }
The o p e r a t i o n  was f a i r l y  s t r a i g h t  f o r w a r d .
Seven  d a y s  }
l a t e r  t h e  o p e r a t i o n  was a v i v i d  me mo r y .
Sev e n  h o u r s }
he }
T h i s  was t h e  f i r s t  o p e r a t i o n  she  } had a t t e n d e d .
t h e y }
- - Q u e s t i o n s
H e r e  Mr .  S m i t i i ' s  t o n s i l s  b e i n g  r e m o v e d ?
i i i e d i c a l  s t u d e n t s }
D i d  t h e  l o o k  a r o u n d ?
n u r s e  }
Next  T r i a l
The T r i a l
Jan  g a v e  h o r  evidence a t  t h e  t r i a l ,  
judge}
The o f  court seemed v e r y  f o r m a l ,
c l e r k ]
The c o u r t r o o m  was h o t  and s t u f f y .
T h r e e  m o n t h s }
l a t e r  u n e a s e  was w i d e s p r e a d .
T h r e e  h o u r s  }
She as u n s u r e  i f  h e r  o p i n i o n  was c o r r e c t .  
Questions 
D i d  Jan  g i v e  e v i d e n c e ?  
judge}
Has t h e  f e e l i n g  u n c e r t a i n ?
c l e r k }
Next Trial %%
A t  t h e  h a i r d r e s s e r s .
Don was h a v i n g  h i s  h a i r  c u t  f a i r l y  short.
r e c e p t i o n i s t }
The was v e r y  t a l k a t i v e ,
hairdresser }
The t y l e  was v e r y  n e a t  and tidy.
Seven  h o u r s }
l a t e r  many commen ts  w e r e  p a s s e d .
Seven days }
He }
was c o m p l i m e n t e d  on h i s  good  t a s t e .
S h e }
Q u e s t i o n s  - %
Has Don h a v i n g  h i s  h a i r  d y e d ?
r e c e p t i o n i s t }
Has t h e  c o m p l i m e n t e d ?
hairdresser }
The road accident.
L i z  k n e l t  b e s i d e  h e r  i n j u r e d  c o : n p an i o n  
An a m b u l a n c e }
a p p l i e d  a t o u r n i q u e t .
A ;-jitness }
A c r o w d  on o n l o o k e r s  h u d d l e d  a r o u n d .
M a l f  an h o u r }
later nerves had settled.
Six hours }
S h e }
had been a b l e  t o  co pe  i n  o c r i s i s .
He}
“ Q u e s t i o n s  “ -
D i d  L i z  k n e e l  w i t h  a s t r a n g e r ?
a m b u l a n c e m a n }
D i d  t h e  c o p e ?
w i t n e s s  }
Hext Trial
A t  t h e  b a n k
Meg w e n t  t o  t h e  b a n k  t o  cash a c h e q u e ,
t e l l e r  }
The was busycounting money .
a c c o u n t s n  t }
T h e r e  w e r e  many o t h e r  c u s t o m e r s ,  
m i n u t e s }
F i v e  l a t e r  t h e  b a n k  was e m p t y ,
h o u r s  }
She}
was g l a d  t o  be c l e a r  o f  t h e  c r owd ,
He }
Q u e s t i o n s
D i d  Meg h a v e  a c h e q u e ?
t e l l e r  } 
h a s  t h e  c o u n t i n g  c a s h ?
a c c o u n t s n t }
I Jex t  T r i a l  - 
The T o o t h a 11 m a t c h  
J o hn  waved  h i s  s c a r f  i n  t h e  a i r .  
p l a y e r s }
The w e r cj p u 11 i n ^  t h e i r  s o c k s  u p .
1 i n e s m e n }
T h r e e  g o a l s  had t o  be s c o r e d .
T w e n t y  m i n u t e s }
l a t e r  t h e r e  was h e a v y  r a i n .
T h r e e  h o u r s  } 
he was }
s t a r t i n g  t o  f e e l  f r o z e n .
T h ey  w e r e  }
" Q u e s t i o n s  
D i d  J ohn  wave a r a t t l e ?  
p l a y e r s }
h e r e  t h e  p u l l i n g  t h e i r  t i e s ?
l i n e s m e n }
%% N e x t  T r i a l
D e b a t e  i n  p a r l i a m e n t .
J i  m C a l l a g h a n  l e f t  t h e  c h a m b e r ,  
hPs }
T h e mu r’mni e r  e d a n g r  i  1 y .
\-i h i  p s }
e v e n t u a l l y  t h e  d e b a t e  c o n t i n u e d .
T w e l v e  h o u r s  }
l a t e r  t h e  i s s u e  was r e s o l v e d .
F o r t y  m i n u t e s }
He }
w e r e  r e l i e v e d  t h a t  t h e  b i l l  w e n t  t h r o u g h
T h e y }
Q u e s t i o n s  -- 
D i d  C a l l a g h a n  l e a v e ?  
nPs }
a n g r y
w h i p s }
Mext T r i a l
A t  s c h o o l .
Bobby  was a l m o s t  l a t e  f o r  s c h o o l .
l a d y  s c h o o l  t e a c h e r }
The V.J&S crossing t h e  p l a y g r o u n d ,
dinner-lady }
I t  was b e g i n n i n g  t o  r a i n .
F o u r  h o L! r  s }
l a t e r  t h e  c 1 as s r oo i . i  v?as q u i e t .
T w e n t y  m i n u t e s }
She}
was g l a d  t h e  n o i s e  and b u s t l e  was o v e r .
He }
Q u e s t i o n s  -
Has b o b b y  e a r l y ?
t e a c h e r  }
Has  t h e  i n  t h e  p l a y g r o u n d ?
d i n n e r - l a d y }
%% Hcxt Trial %%
The t e n n i s  m a t c h .
Sue was p l a y i n g  w e l l  i n  h e r  f i r s t  m a t c h  a t  V J i mb e l do n .
b a l l b o y s  }
The w e r e  f e e l i n g  t h e  h e a t ,
s p e c t a t o r s }
P e r h a p s  s oon  i t  w o u l d  becoi . ie c o o l e r .
Two d a y s  }
l a t e r  a w i n d  b l e w  u p .
Ten m i n u t e s }
S h e }
w e r e  g l a d  t h a t  t h e  p l a y  was g o i n g  so w e l l .
T h e y }
Q u e s t i o n s
Has t h i s  Sue's s e c o n d  m a t c h ?
b a l l b o y s  }
H e r e  t h e  c o l d ?
s p e c t a t o r  s }
Hex t  T r i a l  
A b o a r d  s h i p
h i s s  S r a i t h  was on a l u x u r y  c r u i s e ,  
c a p t a i n }
The was s t r o l l i n g  a l o n g  t h e  d e c k ,
p u r s e r }
The s h i p  was l a r g e  and b r a n d  new.
T e n u a y s }
l a t e r  s p i r i t s  r e m a i n e d  h i g h .
Mi n e  m o n t h s }
S h e }
had bene  f i t t e d  f r o m  an e n j o y a b l e  c r u i s e .
he }
Q u e s t i o n s  - -
Has h i s s  S . n i t h  on a c a r g o  b o a t ?
c a p t  a i  n }
Has t h e  r u s h i n g ?
p u r s e r  }
%% h e x t  T r i a l  %%
At  t h e  u n i v e r s i t y
J oe } 
J a n e t }
uas g o i n g  t o  h e r  f i r s t  l e c t u r e .
s e c r e t a r y }
The w a l k e d  a l o n g  t h e  c o r r i d o r ,
l e c t u r e r  }
The l e c t u r e  was t o  be i n  m a t h e m a t i c s .
:n i  n u t e s }
F i v e  l a t e r  c o n f u s i o n  was f e l t ,
h o u r s  }
he }
s t i l l  f e l t  l o s t  i n  t h i s  new p l a c e .
She }
■■■•’ Q u e s t i o n s  - - 
J oe }
has  c o m i n g  f r o m  a l e c t u r e ?
J a n e t }
s e c r e t a r y }
o ui i c new?
1 e c t  u r  e r  }
I ! e x t  T r i a l
On s t r i k e
F r e d  was on s t r i k e  f r o m  t h e  f a c t o r y .
p i c k e t s  }
The  w e r e  a t  t h e  f a c t o r y  g a t e s ,
n c g o t i a t o r s }
The  d i s p u t e  c o n c e r n e d  o v e r t i m e  p a y .
m o n t h s }
F i v e  l a t e r  f e e l i n g s  w e r e  h i g h ,
d a y s  }
he }
w a n t e d  c o m p e n s a t i o n  f o r  l o s t  w a g e s .
T h e y }
Q u e s t i o n s
Has F r e d  on s t r i k e ?
p i c k e t s  }
H e r e  t h e  a t  t h e  g a t e s ?
n e g o t i a t o r s }
h e x t  T r i a l
m a k i n g  a r e c o r d .
Jean  was w a t c h i n g  a r e c o r d  b e i n g  made.
r e c o r d  p r o d u c e r }
The l o o k e d  v e r y  a n x i o u s ,
p o p s t e r  }
The r e c o r d  ws p l a y e d  b a c k  o v e r  l o u d  s p e a k e r s .
One h o u r  l a t e r  e x c i t e m e n t  m o u n t e d .
She f e l t  t h e  r e c o r d  w o u l d  be a h i t .
- Q u e s t i o n s
Has J e an  s i n g i n g ?
r e c o r d  p r o d u c e r }
Has t h e  a n x i o u s ?
p o p s t a r  }
h e x t  T r i a l  
I n  t  h e b a t t l e
M a r i a  w a t c h e d  as t h e  b a t t l e  p r o g r e s s e d ,
c h a p l a i n }
The  seemed v e r y  b r a v e ,
s o l d i e r s }
The b a t t l e  was c l e a r l y  v i s i b l e .
m o n t h s }
Two l a t e r  t h e  c a u s e  vjas u n i m p o r t a n t ,
h o u r s  }
S h e }
f e l t  s o r r y  f o r  t h e  wo u nd e d  and d y i n g .
He }
" Q u e s t i o n s
D i d  M a r i a  w a t c h  t h e  b a t t l e ?
c h a p l a i n }
D i d  t h e  seem b r a v e ?
s o l d i e r  }
%% h e x t  T r i a l  %%
A t  t h e  r a c e s
Sandra was at her first horse race, 
j o c k e y  }
The w e r e  l o o k i n g  a t  t h e  h o r s e s ,
s t e w a r d s }
T h e r e  was a l a r g e  c r o w d  o f  r e a c e g o e r s .
S i x  h o u r s  }
l a t e r  t h e  t h r i l l  r e m a i n e d .
Ten m i n u t e s }
She }
f  o u n d h o r s e  r a c i n g  v e r  y e / . c i t i n g .
T h e y }
Q u e s t i o n s  
D i d  S a n d r a  o f t e n  go r a c i n g ?  
j o c k e y  }
D i d  t h e  l o o k  a t  t h e  h o r s e s ,
s t e w a r d }
next Trial 
Dinner at tiie i.iansion.
F i o n a  was h a v i n g  d i n n e r  a t  t h e  m a n s i o n ,  
f o o t m a n }
The .31 0 0 d a t  t h e  d o o r ,
b u t l e r  }
The t a b l e  was g l e a m i n g  w i t h  s i l v e r .
Two d a y s  l a t e r  t h e  w e a l  was s a v o u r e d .
S h e }
e n j o y e d  s e e i n g  r e a l l y  g r a c i o u s  l i f e .
He }
Q u e s t i o n s
Has Fiona having dinner?
f  0 0  t in an }
Has t h e  a t  t h e  d o o r ?
b u t l e r  }
%% N e x t  T r i a l  %%
The w i l d  west.
J a k e  was g e t t i n g  r e a d y  t o  d r a w  h i s  gun. 
c o w b o y s }
The girls w a t c h e d  a v i d l y ,
saloon }
The f i g h t  was t h e  f i r s t  i n  t o w n ,  
m i n u t e s }
F i v e  l a t e r  the t e n s i o n  e as e d
h o u r s  }
He }
w e r e  g l a d  t h e  o u t l a w  was dead
JTheyt
" Q u e s t i o n s
Has J a k e  u s i n g  a knife?
c o w b o y s  }
D i d  t h e  t u r n  away?
s a l o o n g i r l s }
îîext Trial -
I n  t h e  s h i p y a r d s .
I a n  was h e l p i n g  b u i 1 d a s h i p .
r i v e t e r s }
The w e r e  h a r d  a t  w o r k ,
welders }
The s h i p  was a s m a l l  c a r g o  b o a t .
He }
w e r e  p l e a s e d  w i t h  t h e i r  s k i l l s .
T h e y }
Q u e s t i o n s  ^ -
Was I a n  b u i l d i n g  a s h i p ?
r i v e t e r s }
Were t h e  s l a c k i n g ?
w e l d e r s  }
%% H e x t  T r i a l  %%
I n  t h e  r o y a l  p a l a c e .
James was t o  h a v e  a r o y a l  a u d i e n c e .
Queen }
The was v e r y  k i n d ,
l a d y  i n  w a i t i n g }
The p a l a c e  was a m a g n i f i c e n t  b u i l d i n g .
Ten m i n u t e s }
l a t e r  i m p r e s s i o n s  l i n g e r e d .
Two weeks  }
He }
t h o u g h t  how c h a r m i n g  a p e r s o n
She }
Q u e s t i o n s
Was James t o  i nee t  r o y a l t y .
queen  }
Was t h e  k i n d ?
l a d y  i n  w a i t i n g }
Next Trial
A t  t h e  pop c o n c e r t .
Babs  was t h r i l l e d  t o  be a t  t h e  c o n c e r t . 
r o a d i e s  }
The w e r e  a p p r o a c h i n g  t h e  s t a g e .
p o p s t  a r  s }
T h e h a l l  w a s f  i  11 e d w i  t  li s e r e  a rn i n g  f a  n s .
l a t e r  t h e  s o n g s  r e m a i n e d .
T w o h o u r s  }
T l i r e e  d a y s }
She }
t h o u g h t  i t  had  been a g r e a t  n i g h t .
T h e y }
Q u e s t i o n s  
Was Dabs h a p p y ?
r o a d i e s  }
VJere t h e  a p p r o a c h i n g  t h e  s t a g e ?
p o p s t a r 3}
n e x t  T r i a l
A t  t h e  d e n t i s t s
Ma r y  was h a v i n g  a l l  h e r  t e e t h  o u t .
a n a e s t  h e t  i  s t }
The seemed v e r y  e f f i c i e n t ,
d e n t i s t  }
Tne e q u i p . . l e n t  was a l l  r o u n d  t h e  c h a i r .
T w e n t y  m i n u t e s }
l a t e r  s e n s a t i o n  r e t u r n e d
T ii r  e e d a y s  }
S h e }
was g l a d  i t  was o v e r  s u c c e s s f u l l y .
Me }
Q u e s t i o n s  %
Was Ma r y  h a v i n g  a l l  h e r  t e e t h  o u t ?
a n a e s t h e i s t }
Uas t h e  o f f i c i e n t ?
d e n t i s t
A n a l y s i s o f  E x p e r i m e n t a l R e s u l t s
A n a l y s e s o f  v a r i a n c e  w e r e performed on mean r a d i n g t i m e s
f o r  s e n t e n c e  f i v e  f i r s t t  r  e a t  i  n g s u b j e c t s  as a r an dom
f a c t o r  c o l l a p s i n g  a c r o s s m a t e r i .a l s  t h e n  t r e a t i n g
ill a terial 1 3 as a r a n d o m  f a c t o r  c o l l a p s i n g  a c r o s s su b j e c t s
w i t h  t h e p r e d i c t a b i l i t y o f  t h e s c e n a r i o  d e p e n d e n t
c 11 a r  a c t  e r t i m e  c h a n g e  ( and  character referenced as f i x e  d
e f f e c t s ) .
A n a l y s i s by s u b j e c t s .
S o u r c e
Sums o f  D e g r e e  o f  
S q u a r e s  F r e e d o m
Mean F
S q u a r e  R a t i o Probabili'
T o t a l 53598254.17 319
S u b j e c t s 43853552.29 39
A (Time) 32220.37 1 32220.37 0.76
EA 1649377.74 39 42291.73
B ( P r e d i c t -
ability) 3.40 1 3.40 0.00 W. S ,
EB 1650019.72 39 42308.19
AB 12612.75 1 12612.75 0.73 U.S.
EAB 668706.37 39 17146.31
C
(Character)232470.70 1 232470.70 5.10 0.02
EC 1776635.92 39 45554.76
AC 95807.40 1 95807.40 2.94 0.09
EAC 1411113.22 39 36182.39
DC 10706.87 1 10706.87 0.36 n . s .
EBC 1146416.74 39 29395.30
ABC 29548.82 1 29548.82 1.12 0.29
EABC 1029061.79 39 26386.19
A n a l y s i s by m a t e r i a l S e
S o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r ee do m
Mean F 
S q u a r e  R a t i o  Pr o b a b i l i t y
T o t a l 25206725.99 255
C a s e s 8931804.62 31
A C T i  m e ) 111180.56 1 111180.56 2.27 0 . 1 3
EA 1514229.55 31 48846.11
B ( P r e d i c t ™
a b i 1 i t y ) 6370.03 1 6370.03 0.08 1Î fp
EB 2310152.08 31 74521.03
AB
EAB
154.69
1165991.93
1
31
154.69
37612.64
0.004 Î i , O 0
C (Char­
acter) 205945.93 1 205945.75 3.74 0.05
EC 1703510.83 31 54951.96
AC 69993.31 1 69993.31 1 .30 0.26
EAC 15659847.80 31 53543.49
BC 194977.44 1 194977.44 3.99 0.05
EBC 1511557.18 31 48759.90
ABC 346 19.25 1 3 46 19.25 0 . 1 8 M.S.
EABC 5786390.87 31 186657.77
A n a l y s e s o f  v a r i a  n c e w e r e a l s o p e r f o r m e d  on mean q u e s t i o n
a n s V/ e r  i  n ^ t i . i j c s  f o r b o t h q u e s t i o n s  t o g e t h e r  t r e a t i n g  s u b j e c t s
t  h c n m a t e r i a l s  as  a r ando ï i i  f a c t o r  and t r e a t i n g  qu e s t i o n  t y p e
and t i m e c h a n g e  as f i  X e d f a c t o r
By s u b j e c t s .
S o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r  eodoi ï i
Mean F 
S q u a r e  R a t i o P r o b a b i l i t y
T o t a l 1799928.97 159
S u b j  e c t  s 7 2 0 0 0 9 4  , 97 39
A ( Q u e s t i o n
Type) 616032.40 1 616032.40 2.67 0.10
EA 8981287.60 39 230289.42
B ( T i m e ) 96626.90 1 96628.90 3.98 0.004
EB 419341.10 39 10752.33
AB 366.02 1 366.02 0.02 n . s .
EAb 486177.97 39 12466.10
By l i i a t e r i a l s .
S o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
l ie an F 
S q u a r e  R a t i o Probability
T o t a l 1 9 6 2 8 1 4 0 , 0 0 255
Cases 9272300.00 31
A ( Q u e s t i o n
T y pe  ) 400530.76 1 400530.76 3.81 0.05
E A 3256269.73 31 105040.95
B (Time) 536050.14 1 53650.14 1 . 1 0 0.30
EB 1506351.35 31 48591.97
A3 17 35.06 1 1785.06 0.06 Ii S
EAB 842066.93 31 27163.44
Analyses of variance were performed on question two alone
t r e a t i n ^  s u b j e c t s  t h e n  m a t e r i a l s  as random f a c t o r s  and 
t r e a t i n g  t i m e  c h a n g e  and p r e d i c t a b i l i t y  as f i x e d  factors.
s o u r c e
Sums o f  D e g r e e  o f  Mean F
S q u a r e s  F r e e d o m  S q u a r e  R a t i o  P r o b a b i l i t ;
T o t a l  2 1 1 6 3 3 7 6 , 7 7  
S u b j e c t s  165 400 5 5 . 7 7  
A ( P r e d i c t  •-
a b i l i t y )
FA
3 ( T i m e  
EB 
A3 
V A n
167443  . 60  
1 3 2 2 5 4 8 . 4 0  
416 6 7  . 02  
1 5 0 1 5 9 6 . 9 7  
203347.60 
12 8 6 1 1 7 . 4 0
159
39
0 y
‘. . 9 31 6 7 4 4 3 . 6 0  
33911.49 
4 1 6 6 7 , 0 2  1 . 0 8  
38502.48
203347.60 6.16 
32977.36
0.03
0 . 3 0
0. 01
i :>y m a t e r i a l s
Sums o f
S o u r c e  S q u a r e s
D e g r e e  o f  
F r e e d o m
mean
S q u a r e ; a t  i  o P r o b a b i l i t y
Total 11604686.46 
Cases 8078938.46
A ( p r e d i c t ­
a b i l i t y )
EA
3 ( T i m e )
EB
228488.00 
1 0 2 7 1 8 7 . 0 0  
6 0 0 3 1 . 1 2  
1302334.87 
90418 . 7 3  
817288 . 21
127
31
1
31
1
31
1
31
228488.00 6.89
33135.06
60031.12 1.42 
42010.80 
90418.78
26364.13
. 43
0 . 01
0 . 2
0.07
A n a l y s e s  o f  v a r i a n c e  w e r e  p e r f o r m e d  on mean r e a d i n g  t i m e s  f o r  
s e n t e n c e  t w o ,  w h e r e  t h e  s c e n a r i o  d e p e n d e n t  c h a r a c t e r  was  
i n t r o d u c e d ,  f i r s t  t r e a t i n g  s u b j e c t s  t h e n  m a t e r i a l s  as r a n d o m
f a c t o r  3 w i t h  p r e d i c t a b i l i t y  as  EI f  i  X e d e f  f e c t .
By s u b j e c t s .
S o u r c e
Sums o f  
S q u a r e s
D e g r e e  o f  
F r  eedom
Kean
S q u a r e
F
11 a t  i  0 P r o b a b i l i t  y
T o t a l 1 1 1 0 0 3 2 4 . 8 8 79
S u b j  e c t s 10632583.38 39
A ( P r e d i c  t -
a b i l i t y ) 246309.01 1 246309.01 43.38 0.000006
EA 221432.48 39 5677.75
By m a t e r i  a 13
3 0  u r  ce
Sums o f  
S q u a r e s
D e g r e e  o f  
F r e e d o m
Mean
S q u a r e
F
11 a t  i  0 P r o b a b i l i t  y
T o t a l 2010241 . 7 5 63
Cases 1586726.75 31
A ( P r e d i c t ­
a b i l i t y ) 74529.00 1 74529.00 6.62 0.01
EA 348986.00 31 11257.61
